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LOCATIONS  OF  BORE  HOLES 


FAVETTE  COUNTY. 

9. 

Beaver   Coal    Co 

(Beckiey    C.    4 

.  3). 

New    River    Collieries    Company. 

10 

New  River  Colli 

ries  Co.,  No.     4. 

No.  70. 

11. 

New  River  Colli 

Ties  Co.,  No.  22. 

New    River    Collieries    Company. 

12. 

New  River  Colli 

ries  Co.,  No.  12. 

No.  68. 

13. 

New   River  Colli 

ries  Co..   No.   18. 

New    River    Colllerlee    Company. 

14 

New   River  Colli 

ries  Co.,  No.     2. 

No.  19. 

15, 

New   River  Colli 

ries  Co.,  No.  23. 

New    River    Colllerlee    Company. 

16. 

New   River  Colli 

ries  Co.,  No.   19. 

No.  67. 

17, 

New   River  Colli 

ries  Co.,  No.  10. 

New    River    Colllerlee    Company, 

18. 

New  River  Collie 

ries  Co.,  Nos.  16 

No.  66. 

and   17. 

New    River    Collieries    Company. 

19. 

New  River  Colli 

ries  Co..  No.     9. 

No.  65. 

?0. 

New  River  Colli 

ries  Co.,  No.   15. 

McKlnley  Land  Co.,  No.  J. 

?1. 

New   River  Colli 

ries  Co.,   No.     5. 

Plum  Orchard  Land  Co.,  No.  3. 

22. 

New  River  Colli 

ries  Co.,  No.     1. 

Plum  Orchard  Land  Co.,  No.  2. 

23. 

New  River  Colli 

ries  Co.,  No.    6. 

Plum  Orchard  Land  Co.,  No.  1. 

24. 

Beaver  Coal   Co. 
No.  2. 

(1900  A.   lease), 

Mcdowell  county. 

25. 

Beaver  Coat  Co. 
No.  3. 

(1900  A.  lease), 

U.  6.  Coal  A  Coke  Co,  No.  28. 

?6 

Beaver  Coal  Co. 

(1900  A.  lease), 

U.  8.  Coal  A.  Coke  Co.,  No.  27. 

No.  4. 

U.  8.  Coal  &  Coke  Co.,  No.  25. 

27. 

Beaver  Coal  Co. 

(1900  A.  lease), 

U.  3.  Coal  i  Coke  Ci.,  No.  26. 

No.  5. 

U.  3.  Coal  &.  Coke  Co..  No.  11. 

28 

Beaver  Coal   Co, 

(1900  A.  lease), 

U.  S.  Coal  4  Coke  Co.,  No.    9. 

No.   1. 

U.  S.  Coal  &  Coke  Co.,  No.    5. 

29 

New  River  Collieries  Co.,  No.     8. 

U.  S.  Coal  &  Coke  Co..  No.  20. 

30, 

New   River   Coil 

ries  Co.,  No.  14. 

U.  8.  Coal  4  Coke  Co.,  No.  35. 

31 

New  River  Collie 

rlee  Co.,  Nos.     7 

U.  8.  Coal  4  Coke  Co.,  No.  37. 

and  21. 

U.  8.  Coal  4  Coke  Co.,  No.  39. 

32 

New  River  Colli 

ries  Co.,  No.   11. 

U.  8.  Coal  4  Coke  Co.,  No.  36. 

ries  Co.,   No.  20. 

U.  S.  Coal  4  Coke  Co.,  No.  38. 

ries  Co.,   No.   13. 

U.  8.  Coal  4  Coke  Co.,  No.  40. 

35. 

New   River  Collie 

ries   Co.,   No.     3. 

U.  8.  Coal  4  Coke  Co.,  No.  18. 

36. 

Beaver    Coat    Co 

(proposed   2600 

U.  8.  Coal  4  Coke  Co.,  No.  15. 

A.  lease).  No. 

U.  8.  Coal  4  Coke  Co.,  No.  42. 

37, 

Beaver   Coal    Co 

(proposed   2600 

U.  3.  Co.il  4  Coke  Co.,  No.  64. 

A.  lease).  No.  ' 

U.  S.  Coal  &  Coko  Co.,  No.  55. 

38, 

Beaver    Coal    Co 

(l-emberton    C. 

U.  8.  Coal  4  Coke  Co.,  No.  53. 

4  C.  Co..  2500 

A.  lease).  No.  6. 

U.  8.  Coal  4  Coke  Co.,  No.  68. 

39. 

Beaver    Coal    Co 

(Pemberton    C. 

U.  8.  Coal  4  Coke  Co.,  No.  69A*. 

4   C.   Co.   2500 

A.   lease),    No.  5. 

U.  8.  Coal  4  Coke  Co.,  No.  59». 

40. 

Beaver    Coal    Co 

(Pemberton    C. 

U.  8.  Coal  4  Coke  Co.,  No.  40Vi. 

4   C.   Co.   2500 

A.   lease).   No.  2. 

41. 

Beaver    Coal    Co 

(Pemberton    C. 

NICH0LA3  COUNTY. 
.     E.  F.  Saxman.  et  al. 

RALEIGH   COUNTY. 

.  New  River  Collieries  Co.,  No.     1. 

.  New  River  Collieries  Co.,  No.     2. 

.  New  River  Coilieries  Co.,  No.  78. 

.  New  River  Collieries  Co.,  No.  76. 

.  New  River  Coilieries  Co.,  No.  79. 

i.  New   River  Collieries  Co.,  No.  77. 

.  New  River  Collieries  Co.,  No.  80. 

I.  Beaver    Coal    Co.    (Beckiey    C.    4 
C.  Co.  lease  No.  2). 

• — Taken  together  for  one  record. 


4   C.   Co.  2500   A.   lease).   No 
Beaver    Coal    Co.    (Pemberton    ( 

4   C.   Co.  2500   A.   lease).   No. 
Beaver    Coal    Co.    (Pemberton    I 

&   C.  Co.   2500   A.   lease).    No.  - 
McKinley  Land  Co..  No.  1. 

WYOMING   COUNTY. 
W.  N.  Page.  Trustee,  No.  2. 
W.  N.  Page,  Trustee,  No.  6. 
W.  N.  Page,  Trustee,  No.  1. 
W.  N.  Page.  Trustee,  No.  6. 
W.  N.  Page.  Trustee,  No.  3. 
W.  N.  Page.  Trustee,  No.  6. 
U.  S.  Coal  4  Coke  Co..  No.  48. 
U.  3.  Coal  4  Coke  Co.,  No.  44. 
U.  S.  Coal  4  Coke  Co.,  No.  43. 
U.  8.  Coal  &  Coke  Co.,  No.  46. 
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LETTER  OF  TRANSMITTAL. 

To  His  Excellency,  Hon.  William  M.  O.  Dawson,  Governor  of  West  Vir- 
ginia, and  President  of  the  Geological  Survey  Commission: 
Sir: — I  have  the  honor  to  transmit  herewith  Volume  II  A  of  the 
State  Geological  Survey  Series  of  Reports.  This  is  a  companion  volume 
and  largely  supplementary  to  Volume  II  on  Coal,  which  was  published 
under  date  of  June  15,  1903. 

The  former  volume  gave  a  full  account  of  the  coals  in  the  northerrn 
end  of  the  State,  and  as  much  information  as  possible  concerning  the 
coals  of  the  south-western  portions  of  the  same.  The  most  of  the  space 
in  the  present  volume  is  devoted  to  the  region  of  the  Great  Kanawha  and 
New  River  and  the  coal  fields  between  them  and  the  Kentucky  line,  so 
that  the  extra  consideration  now  given  to  these  fields  will  more  than 
compensate  for  any  such  deficiency  in  the  former  publication. 

A  new  map  of  the  State  showing  the  distribution  of  the  several  coal 
formations,  as  well  as  the  oil,  gas,  and  limestone  areas,  and  also  the  prin- 
cipal anticlinal  lines,  has  been  engraved  and  will  be  ready  for  distribution 
about  the  same  time  that  this  new  volume  on  Coal  is  published. 

Volume  IV  by  Professor  Grimsley,  on  Ores,  Building  Stones,  and 
other  minerals,  is  nearly  completed  and  will  be  ready  to  go  to  the  printers 
probably  during  November,  while  the  Detailed  Report  on  Marshall,  Tyler 
and  Wetzel  Counties  by  Mr.  Hennen,  and  also  that  on  Pleasants,  Ritchie 
and  Wood  by  Professor  Grimsley  will  both  be  finished  and  go  to  the 
printers  soon  after  the  close  of  the  present  field  season. 
Very  respectfully, 

I.  C.  White, 
State  Geologist. 
MORGANTOWN,   September  1.5,  1908. 
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AUTHOR'S  PREFACE. 

The  quotation  cited  below  is  from  the  opening  paragraph  of 
the  Preface  to  Volume  II,  penned  by  its  author  in  1903.  It  will 
give  the  reader  of  this  volume  some  faint  idea  of  the  many  diffi- 
culties under  which  the  writer  labored  in  the  preparation  of 
A'olume  II,  and  will  furnish  adequate  reasons  why  many  errors 
were  committed  in  that  first  attempt  to  correlate  the  coal  beds 
over  a  State-wide  area.  This  paragraph  referred  to  reads  as 
follows : 

"In  sending  out  this  volume  to  the  people  of  the  State  and  the  general 
public,  the  author  knows  that  the}'  will  find  much  therein  to  criticise,  but 
hopes  they  will  also  find  much  of  permanent  value.  Aside  from  the 
chemical  work,  and  the  printing,  the  volume  has  not  cost  the  State  a 
penny,  since  the  field  notes  for  the  same  were  collected  by  the  writer 
during  a  period  of  many  years  at  his  own  expense,  and  this  has  made 
the  volume  more  or  less  of  the  patch-work  style.  No  one  realizes  the 
imperfections  and  possibility  of  error  in  this  volume  better  than  its 
author,  but  yet,  if  one  should  await  publication  until  every  doubtful  point 
is  cleared  up,  the  present  generation  would  never  get  a  chance  to  read 
any  portion  of  the  same.  The  future  rapid  development  of  the  coal 
industry  of  the  State  will  furnish  facts  for  correcting  the  most  glaring 
errors  into  which  the  writer  may  have  been  led  by  imperfect  data  and  lack 
of  time  and  means  with  which  to  make  more  detailed  investigations. 
Hence  the  author  not  only  expects,  but  invites  the  kindly  criticism  of  the 
reader  in  aiding  him  to  eliminate  from  future  publications  any  of  the 
errors  that  may  have  l)een  committed  in  this." 

The  facts  given  in  the  present  volume  will  show  that  the 
writer  was  not  mistaken  in  predicting  that  many  corrections 
would  be  found  necessary  in  the  correlation  of  the  coal  beds  of 
the  State.  That  the  entire  recasting  of  the  coal  beds  of  Kanawha 
Series  would  probably  be  found  necessary  was  indicated  on  pages 
501,  502.  and  HO^-GO?,  Volume  II,  so  that  the  reader  of  the  latter 
was  in  a  measure  forewarned  of  what  might  be  expected  in 
future  publications  of  the  Survey.  These  errors  of  Volume  TI 
were  of  little  consequence  since  they  were  merely  errors  of  names, 
and  not  of  facts,  so  that  in  using  the  local  names  previously  given 
to  the  several  members  of  the  Kanawha  Series,  the  reader  always 
l,Mir.^v  X.  lint  rr.-ii  ]u'r]  was  uudcr  considcratiou ,  and  hence  no  par- 
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ticular   harm   has   resulted    from   the   errors    of    correlation    in 
question. 

In  presenting  this  new  Volume  (II  A)  to  the  people  of  the 
State,  and  all  interested  in  the  coal  fields,  the  author  does  not 
claim  that  it  is  free  from  error,  but  only  that  many  of  the  errors 
of  correlation  to  be  found  in  the  former  volume  (II)  have  been 
eliminated.  The  general  Reports  which  attempt  to  cover  the 
State  as  a  whole  on  any  particular  subjects  are  necessarily  pre- 
liminary and  provisional  in  their  nature  and  subject  to  revision 
and  correction  in  the  Detailed  County  Reports.  These  latter  are 
designed  to  cover  every  portion  of  the  State  with  an  exhaust- 
ive study  of  its  minerals,  soils,  timbers,  and  other  resources. 
Then,  too,  the  geological  work  undertaken  in  the  County  Reports 
is  always  greatly  aided  by  the  new  and  accurate  topographic 
maps  which  now  cover  the  areas  with  which  these  County 
Reports  deal.  In  fact,  this  detailed  county  work  must  of  ne- 
cessity be  confined  to  those  counties  whose  areas  have  been  en- 
tirely mapped  on  the  new  scale,  and  this  explains  why  work  of 
this  character  has  been  begun  in  some  counties  and  not  in  others, 
for  which  the  Survey  has  at  times  been  criticized. 

It  was  the  original  intention  to  include  in  Volume  II  A  a 
new  and  more  elaborate  Table  of  Elevations  Above  Tide,  for 
which  the  Survey  has  secured  abundant  materials  through  the 
courtesy  of  the  Presidents  and  Chief  Engineers  of  all  the  Rail- 
ways of  the  State,  but  as  this  volume  has  already  reached  the 
limit  of  size  for  convenient  use  it  has  been  decided  to  place  the 
Tidal  Elevations  and  Distance  Tables  of  Railways,  etc.,  in  a 
separate  publication  to  be  entitled  Bulletin  No.  2.  This  Bulletin 
will  probably  be  issued  early  in  the  coming  year   (1909). 

The  chemical  work  of  the  present  volume  is  on  a  more 
elaborate  scale  than  any  yet  undertaken  for  State  Survey  Reports. 
The  most  of  the  samples  analyzed  specially  for  this  volume  were 
-carefully  collected  by  Mr.  Ray  V.  Hennen  of  the  Survey  staff 
under  the  same  conditions  as  those  advised  and  followed  by  the 
experts  of  the  United  States  Geological  Survey.  These  con- 
sist essentially  in  digging  down  a  sample  of  the  coal  entirely 
across  the  bed  at  a  fresh  mining  face,  excluding  only  such  slates 
and  partings  as  are  excluded  in  mining  operations,  and  then  after 
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crushing  and  quartering  the  samples  down  to  two  or  three  pounds 
they  are  placed  in  tin  cans,  hermetically  sealed  and  sent  to  the 
Laboratory  of  the  Survey,  where  the  work  of  chemical  analysis 
is  carried  on  by  Professor  Bt  H.  Hite,  Chief  Chemist  of  4he 
Survey,  and  his  assistants  under  practically  the  same  methods  as 
those  used  by  the  chemists  of  the  United  States  Geological  Sur- 
vey. Excepting  the  chemical  analyses  of  Professor  F.  F.  Grout, 
who  is  given  proper  credit  for  his  work  in  the  Tables  of  Analyses, 
Professor  Hite  makes  the  following  statement  with  reference  to 
the  rest  of  the  new  chemical  work  in  this  volume : 

"The  analytical  work  herein  reported  was  done  under  the  immediate 
supervision  of  Professor  B.  H.  Hite,  Chief  Chemist  of  the  Survey. 

"Most  of  the  work  was  done  by  Mr.  Leicester  Patton,  Assistant 
Chemist  of  the  Survey,  Messrs.  Frank  B.  Kunst  and  Charles  E.  Weakley, 
Jr.,  Assistant  Chemist  of  the  Experiment  Station,  made  the  nitrogen 
determinations  and  a  number  of  combustions  and  proximate  analyses. 

"The  work  will  be  found  to  conform  to  that  of  the  United  States  Coal 
Testing  Plant,  the  same  methods,  essentially,  being  used  throughout." 

The  Survey  is  indebted  to  so  many  people  who  have  con- 
tributed valuable  data  for  this  volume  that  it  is  impossible  to 
mention  all  af  them  here,  but  proper  credit  has  been  given  to 
all  in  the  body  of  the  work.  The  coal  operators  of  the  State, 
without  exception,  have  assisted  the  Survey  in  every  way  possi- 
ble, many  of  them  placing  at  our  disposal,  without  reservation  of 
any  kind,  data  which  has  cost  them  many  thousands  of  dollars 
to  secure.  Among  those  who  have  contributed  so  greatly  to  the 
work  of  the  Survey,  especial  acknowledgments  are  due  to  the 
following  persons  and  companies  : 

To  Mr.  George  W.  Stevens,  President  of  the  Chesapeake 
and  Ohio  Railway  Company,  of  Richmond,  Virginia,  who  kindly 
placed  at  the  service  of  the  Survey  the  elaborate  memoir  of  Mr. 
d'lnvilliers  with  its  wealth  of  sections  and  chemical  analyses  by 
McCreath  covering  the  region  between  the  New,  Great  Kanawha, 
and  Guyandotte  Rivers ;  to  Mr.  EH  T.  Conner,  Chief  Engineer 
of  the  New  River  Collieries  Company,  Thurmond,  and  his  As- 
sistant, L.  E.  Yoder,  of  Prince,  for  many  very  valuable  records  of 
diamond  drill  holes,  records  of  shafts,  etc. ;  to  Mr.  Howard  N. 
Eavcnson,  Oiief  Engineer  of  the  United  States  Coal  and  Coke 
Company,  Gary,  West  Virginia,  as  well  as  to  Mr.  O'Toole,  Mr. 
T^ynrh,  Mr.  Miller,  and  other  oflFiccrs  of  that  corporation,  for  a 
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large  number  of  records  of  borings  and  vertical  sections  made  in 
Wyoming,  Mercer,  and  McDowell  Counties;  to  Major  William 
N.  Page  and  Mr.  F.  P.  Mills  of  the  Virginian  Railway  for  many 
courtesies  and  valuable  records  of  bore  holes,  maps,  and  sections ; 
to  Mr.  William  MacTaggart  of  the  Beaver  Coal  Company, 
Beckley,  West  Virginia,  for  valuable  records  of  borings  and 
maps ;  to  H.  W.  Althouse  of  Scranton,  Pennsylvania,  for  valuable 
records;  to  Mr.  George  S.  Carter  of  Johnson  City,  Tennessee, 
and  Mr.  John  Stewart  of  Coalwood,  West  Virginia,  President 
and  Chief  Engineer  resp'ectively  of  the  Virginia-Pocahontas  Coal 
Company,  for  valuable  records  and  sections;  to  Messrs.  Clark 
and  Krebs,  Civil  and  Mining  Engineers  of  Kanawha  Falls,  West 
Virginia,  for  valuable  records  and  sections ;  to  Dr.  H.  M.  Payne, 
head  of  the  Department  of  Mining  Engineering,  West  Virginia 
University,  Morgantown,  for  valuable  sections  and  data  from 
Mingo  County;  to  Mr.  C.  McC.  Lemley,  Assistant  Engineer, 
Baltimore  and  Ohio  Railroad  Company,  Baltimore ;  to  Mr.  Joseph 
E.  Barnes  and  R.  L.  Smith  of  Pittsburg,  Pennsylvania,  for 
valuable  records  and  maps ;  to  Mr.  Robert  Skemp,  District  Man- 
ager American  Sheet  and  Tin  Plate  Company,  Scottdale,  Pennsyl- 
vania, for  valuable  drill  hole  records ;  to  Messrs.  H.  H. 
Davis,  George  K.  Erben,  and  C.  C.  Lewis,  Sr.,  of  Charleston, 
for  valuable  sections  and  data;  to  Mr.  Stuart  M.  Buck  of  Bram- 
well,  West  Virginia,  Mr.  Charles  Catlett  of  Staunton,  Virginia, 
and  Captain  Baird  Halberstadt  of  Pottsville,  Pennsylvania,  the 
eminent  mining  engineers,  for  very  valuable  data  contributed  to 
this  Report ;  to  L.  L.  Malone,  General  Manager  of  the  Fairmont 
Coal  Company,  for  many  valuable  records,  and  especially  to 
Mr.  Frank  Haas,  formerly  Chief  Chemist  of  that  company,  and 
now  Assistant  General  Manager  of  the  same,  for  his  able  paper 
on  the  "Ultimate  Composition  of  the  Fairmont  (Pittsburg) 
Coal"  contributed  to  this  volume;  to  E.  F.  Saxman,  president 
Saxman  Coal  and  Coke  Company,  Philadelphia,  for  valu- 
able records;  to  Mr.  Davis  Elkins,  President  of  the 
Elkins  Coal  and  Coke  Company,  and  F.  H.  Knowlton, 
Chief  Chemist  of  the  same,  for  valuable  sections  and  data;  to 
John  T.  Davis,  General  Manager  of  the  Davis  Colliery  Company, 
and  Cyrus  E.  Scott,  Chief  Chemist,  for  valuable  records  and 
analyses;  to  Mr.  H.  C.  Greer,  E.  M.   Grant,  and  T.  P.  Reay 
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of  ]\Iorgantown,  for  valuable  records  and  data;  to  Hon.  H.  G. 
Davis,  President  of  the  Coal  and  Coke  Railway,  Frank  K.  Bretz, 
General  Manager  of  the  Morgantown  and  Kingv^^ood  Railway, 
Charles  K.  McDermott,  General  Manager  of  the  Coal  River 
Railway,  and  to  the  officers  of  the  Kanawha  and  West  Virginia 
Railway  for  special  courtesies  to  the  Survey. 


CHAPTER  I. 


THE  EARLIEST  COALS  IN  ROCKS  OF  MISSISSIPPIAN 
AGE,  LOWER  CARBONIFEROUS,  POCONO, 
NO.  X,  VESPERTINE,  &c. 

The  coal-making  epoch  in  West  Virginia  really  began  long 
ages  before  any  very  valuable  coal  beds  accumulated.  In  the 
lowest  portion  of  the  Mississippian,  viz :  the  Pocono  sandstones 
which  form  the  basal  member  of  this  rock  series,  we  find  a  well 
developed  fossil  flora,  consisting  of  tree  ferns,  small  Lepido- 
dendra,  and  other  types,  the  growth  and  accumulation  of  which 
formed  the  sporadic  and  irregular  coal  beds  occurring  along  the 
inter-state  boundary,  of  Virginia  and  West  Virginia.  The  im- 
pure anthracite  beds  of  Berkeley,  Morgan,  Greenbrier,  Augusta, 
Montgomery  and  other  adjoining  counties  of  the  two  states,  be- 
long in  this  series  of  rocks  which  is  the  same  geological  horizon 
as  the  "Big  Injun"  Sand  of  the  oil  drillers. 

Much  the  same  type  of  plant  life  had  existed  in  the  Catskill 
and  Chemung  periods  which  preceded  the  Pocono,  or  lowest  beds 
of  the  Carboniferous,  but  so  far  as  known  no  accumulations 
great  enough  to  form  even  thin  coal  beds  had  taken  place  within 
these  earlier  rocks  in  the  area  covered  by  West  Virginia. 

THE  COAL  BEDS  OF  THE  POCONO  SERIES. 

In  recent  years,  considerable  local  interest  has  been  mani- 
fested over  supposed  commercial  deposits  of  anthracite  coal  in 
the  counties  of  Morgan  and  Berkeley.  Much  superficial  pros- 
pecting work  has  been  done  in  these  two  counties  by  speculators 
and  local  people,  but  nothing  of  proven  commercial  value  has  yet 
been  uncovered,  although  the  narrow  Pocono  basins  in  the  sum- 
mits of  the  mountains  along  the  line  between  Berkeley  and 
Morgan  counties  do  undoubtedly  hold  some  thin,  impure  and 
sporadic  deposits  of  anthracite  coal.  The  areas,  however,  are 
too   small,    and   the   deposits   too    impure   and   restricted   to   be 
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valuable,  except  for  local  use,  during-  the  present  century  at 
least. 

The  beds  dip  at  high  angles,  being  frequently  overturned, 
and  as  they  occur  near  the  summits  of  high  mountains,  these 
coal  deposits  are  so  inaccessible  to  railways,  that  even  if  the 
coal  existed  in  much  greater  thickness  as  well  as  purity,  it  could 
not  be  marketed  at  the  present  time  in  competition  with  Penn- 
sylvania Anthracite. 

THE  "DORA"  COAL  FIELD  of  Augusta  county,  Virginia, 
upon  which  several  fortunes  have  been  expended  in  unsuccessful 
attempts  to  develop  the  same  on  a  commercial  scale,  is  a  good 
illustration  of  the  difficulties  attending  the  mining  of  Pocono 
anthracite. 

The  seams  are  often  enclosed  between  solid  beds  of  very 
hard  sandstone,  and  while  the  coal  may  locally  swell  up  to  8 
or  even  10  feet  in  thickness,  yet  it  thins  just  as  suddenly  to  as 
many  inches,  so  that  no  dependence  can  be  placed  upon  the 
persistence  of  these  "False  Coal  Measures" ,  as  the  early  geolo- 
gists aptly  termed  them. 

One  of  these  Pocono  coals  crops  along  the  Greenbrier  river, 
four  miles  east  from  Lewisburg,  Greenbrier  County,  and  many 
years  ago  it  was  exploited  for  local  use.  The  strata  are  there 
only  gently  inclined,  and  hence  conditions  for  mining  operations 
were  most  favorable.  The  coal  bed,  although  quite  irregular, 
was  found  to  have  a  thickness  of  approximately  4  feet.  A  quan- 
tity of  the  coal,  amounting  to  about  40,000  bushels,  according  to 
current  report,  was  mined,  but  the  coal  proved  so  high  in  both 
ash  and  sulphur  that  no  market  could  be  found  for  it  after  the 
first  trial,  and  the  mine  was  abandoned.  Some  of  these  thin, 
impure  coals  may  be  seen  at  the  western  entrance  to  Lewis  tunnel 
on  the  Chesapeake  &  Ohio  Railroad,  just  west  from  Alleghany 
Station. 

Further  to  the  southwest  along  the  waters  of  New  River,  in 
Montgomery  County,  Virginia,  these  Pocono  coals  which  exist 
as  thin,  irregular  and  uncertain  beds  from  southem  Pennsyl- 
vania across  Maryland,  and  eastern  West  Virginia,  become  thicker 
as  well  as  more  regular  and  persistent,  apparently  following  the 
general  law  of  increasing  thickness  southwestward  in  all  of  the 
Carbnnifemus  formations,  to  a  maximum  near  the  southwestern 
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region  of  West  Virginia,  but  none  of  the  mines  in  the  Pocono 
series  even  in  that  region  has  achieved  any  marked  commercial 
success,  on  account  of  the  great  irregularities  of  these  coal  beds 
and  the  high  angles  at  which  they  usually  stand,  thus  rendering 
mining  both  difficult  and  expensive. 

It  is  a  curious  fact  that  no  coal  has  ever  been  encountered 
in  the  Pocono  series  at  any  locality  around  the  northwestern 
crop  of  these  beds  across  Pennsylvania  and  Ohio,  and  among 
all  the  drill  holes  that  have  passed  through  this  formation  in 
the  great  central  portion  of  the  Appalachian  basin  in  the  search 
for  Petroleum  and  Natural  Gas  only  one  (in  the  Nineveh  field 
of  Greene  County,  Pa.,)  has  ever  reported  finding  any  coal,  and 
then  but  a  few  inches,  so  that  the  Pocono  coals  appear  to  be  con- 
fined entirely  to  the  southeastern  margin  of  the  Appalachian 
field.  This  geographic  limitation  of  the  earliest  coal  beds  be- 
comes significant  when  considered  with  reference  to  the  distribu- 
tion of  the  earliest  coals  of  the  Pottsville,  the  oldest  member  of 
the  Pennsylvanian. 

Mr.  William  Griffith,  an  eminent  mining  engineer  of  Phila- 
delphia who  has  had  much  experience  in  the  anthracite  fields  of 
Pennsylvania,  has  studied  the  anthracite,  coals  of  Morgan  and 
Berkeley  counties,  and  his  description  of  them,  published  in 
"Mines  and  Minerals",  February,  1903;  pages  293-4,  gives  a 
very  accurate  and  trustworthy  account  of  these  earliest  coals  as 
they  exist  even  in  their  best  development  within  the  West  Vir- 
ginia area.  This  interesting  paper  is  here  quoted  in  full  as 
follows : 

THE  ANTHRACITE 

Of  the  Third  Hill  Mountain,  West  Virginia.— The  Effect  of 
Crushing  Movements  on  the  Quality  of  the  Coal. 

By  William  Griffith,  Mining  Engineer.* 

SITUATION "The    Third    Hill    and    Sleepy    Creek    Mountains    are 

located  in  Berkeley  and  Morgan  Counties.  West  Virginia.  They  extend 
nearly  north  and  south  (N.  25°  E.),  the  northerly  end  being  about  13  miles 
west  of  Martinsburg,  7  miles  east  of  Berkeley  Springs.  Sleepy  Creek  Sta- 
tion,  on  the   Baltimore   and   Ohio   Railroad,  is  the  nearest  point  by  rail, 


*— Paper  read  before  the  Franklin  Institute,  Philadelphia,  Jan.  8,  1902. 
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being  3  or  4  miles  north  of  the  northerly  end  of  the  mountains,  while 
Cherry  Run  Station  (the  junction  point  of  the  Baltimore  and  Ohio  Rail- 
road and  Western  Maryland  Railroad)  is  6  miles  distant.  This  station  is 
124  miles  by  rail  from  Baltimore,  84  miles  from  Washington,  68  miles 
from  Cumberland.  18  miles  from  Hagerstown,  and  200  miles  from  Pitts- 
burg. 

TOPOGRAPHY — "As  before  stated,  these  mountains  extend  south- 
ward from  near  the  Potomac  River,  having  general  directions  of  about  S. 
25°  W.  and  are  nearly  parallel,  being  separated  by  the  valley  of  Meadow 
Branch,  which  rises  near  the  southerly  end  of  the  valley  on  the  slope  of 
Middle  Ridge  (a  hill  which  gradually  rises  from  the  center  of  the  valley, 
and  increasing  in  height  southward,  unites  the  two  mountains).  From 
Middle  Ridge,  the  Meadow  Branch  flows  northward  and  empties  into 
Sleepy  Creek,  a  stream  of  considerable  size,  which  drains  the  valley  lying 
west  of  Sleepy  Creek  Mountain.  The  Back  Valley,  to  the  east  of  Third 
Hill,  is  drained  by  Back  Creek  and  its  tributaries,  and  flows  also  into  the 
Potomac  west  of  Martinsburg.  A  good  idea  of  the  relative  positions  of 
these  mountains  can  be  obtained  from  the  sketch  map  by  noting  that  their 
general  outline  somewhat  resembles  a  fish,  Sleepy  Creek  Mountain  form- 
mg  the  back,  Third  Hill  the  belly,  and  Middle  Ridge  uniting  the  two  at 
the  base  of  the  tail.  Their  southern  extension,  including  Brush  Creek 
Valley,  forms  the  tail,  while  the  nose  and  mouth  are  formed  by  the  north 
end  of  Sleepy  Creek  Mountain  and  Short  Mountain,  the  latter  being  a 
detached  portion  of  Third  Hill.  The  crests  of  Third  Hill  and  Sleepy 
Mountain  are  about  1000  feet  above  the  general  level  of  Sleepy  Creek  and 
Back  Creek  Valleys,  and  about  500  feet  above  Meadow  Branch  Valley, 
which  latter,  at  Tom  Meyer's,  11  or  12  miles  south  of  the  Baltimore  and 
Ohio  Railroad,  is  600  feet  higher  than  Sleepy  Creek  Station. 

"The  coal  beds,  which  are  the  especial  object  of  this  paper,  are  found 
in  the  rocks  which  flank  the  east  side  of  Third  Hill.  At  the  southern  end, 
i.  e.,  near  the  fish's  tail,  the  outcrops  are  near  the  crest  of  the  mountain ; 
but  to  the  north,  the  rocks  containing  them  gradually  separate  from  the 
main  hill,  forming  Short  Mountain,  above  mentioned.  The  space  between 
Short  Mountain  and  the  main  ridge  is  occupied  by  soft  red  shales,  form- 
ing a  sort  of  valley,  in  which  several  mountain  streams  have  their  source, 
which  have  cut  channels  or  passes  through  Short  Mountain,  thus  dividing 
it  into  a  chain  of  ridges  lying  end  to  end,  parallel  to  Third  Hill  proper; 
and  as  the  crest  of  these  ridges  are  formed  by  the  hard  and  almost 
vertical  strata  in  which  the  coal  is  found,  it  will  be  seen  that  the  coal  out- 
crop runs  lengthwise  of  the  highest  crest  of  Short  Mountain  and  across 
the  passes,  through  which  the  Cherry  Run  and  other  brooks  flow,  as  above 
mcnlioncd,  and  that  the  coal  beds  are  very  accessible  by  water-level  drifts, 
lengthwise  of  the  scam,  from  the  creek  beds. 

GEOLOGY — "A  knowledge  of  the  geology  of  this  region  is  of  the 
utmost  importance  in  determining.;  the  value  of  the  anthracite  coal  in  the 
Third   Hill;   fnr  if  we  know  positively  their  geolopical   position,  we  have 
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gone  a  long  way  toward  determining  their  economical  value.  The  follow- 
ing ideal  cross-section  will  illustrate : 

"In  the  first  place,  we  find  that  both  Sleepy  Creek  and  the  Back  Creek 
Valleys  are  occupied  by  the  soft  red  and  yellow  shales  and  black  slates 
of  the  middle  and  upper  Devonian  measures,  the  lowest  rocks  of  the 
series  being  in  each  valley  farthest  from  the  mountain  in  question,  while 
the  highest  rocks  of  the  Devonian  Age  (the  red  shales  of  the  Catskill 
group,  or  No.  IX  of  Pennsylvania  Geological  Survey),  are  found  flank- 
ing the  west  slope  of  Sleepy  Creek  Mountain  and  the  east  slope  of  Third 
Hill.  The  crest  of  both  these  mountains  is  formed  by  a  ridge  or  spine  of 
hard  white  and  gray  sandstone,  being  the  lowest  rocks  of  the  Subcarboni- 
ferous  or  Pocono  measures,  and  these  same  rocks  form  the  mountain 
sides  sloping  down  to  Meadow  Branch. 

"The  rocks  in  the  crest  and  in  the  east  flank  of  Third  Hill  and  in  the 
Back  Creek  Valley  are  overturned  or  inverted,  as  shown  by  their  decided 
dip  to  the  east,  while  in  Sleepy  Creek  Mountain  and  valley  the  rocks  are 
regular  and  dip  also  to  the  east.  Thus  we  see  that  the  two  mountains 
are  formed  by  a  long,  narrow,  canoe-shaped  trough  or  basin  of  hard 
Pocono  sandstone,  resting  upon  the  soft  red  rocks  of  the  valley.  Through 
this  basin  Meadow  Branch  flows,  breaking  through  a  precipitous  gorge 
at  the  northerly  end.  Now,  while  there  are  coal  openings  on  the  west 
side  of  Meadow  Branch  in  a  number  of  places,  those  in  Third  Hill  are 
particularly  interesting  in  this  paper,  and  we  will  confine  ourselves  to  the 
developments  along  its  crest. 

"Anthracite  coal  has  long  been  known  to  exist  in  Third  Hill,  and  in 
fact  has  been  found  far  to  the  southward  and  also  to  the  northward  in 
the  same  general  range  of  Pocono  rocks  at  various  places.  At  Third  Hill, 
however,  more  than  any  other  one  locality,  the  coal  has  been  proved  by 
many  test  pits  dug  into  the  outcrop  along  the  crest  of  the  mountain  for 
12  or  15  miles,  and  while  these  provings  have  been  very  alluring  to  pros- 
pectors, and  considerable  time  and  money  have  been  spent,  both  in  shafting 
and  boring  with  diamond  drills,  as  yet  no  coal  beds  have  been  found  of 
sufficient  value  to  warrant  the  expense  necessary  for  their  development. 
The  true  Carboniferous  formation,  which  includes  the  productive  coal 
measures  of  Pennsylvania  and  West  Virginia,  is  much  higher  in  the 
geological  series  of  rocks  than  the  Pocono  (in  which  the  coal  in  question 
is  found).  And  in  Pennsylvania  no  anthracite  coal  of  workable  thick- 
ness has  ever  been  found  in  the  Pocono  rocks.  It  is  true  that  in  a  few 
localities,  notably  in  Kentucky  and  Tennessee,  and  in  one  or  two  special 
points  in  Pennsylvania,  bituminous  coal  is  mined  in  the  lower  Carbonifer- 
ous measures.  At  the  same  time,  these  beds  are  not  so  regular  as  to 
thickness  and  are  more  subject  to  faults  and  disturbances,  and,  conse- 
quently, are  more  costly  to  mine  than  beds  of  the  true  Carboniferous  age. 
As  a  rule,  when  bituminous  coal  exists,  the  measures  are  not  much  dis- 
turbed or  distorted,  and  the  coal  lies  flat  or  on  moderate  dips,  very  much 
as  originally  deposited;  while  in  the  case  of  anthracite  coal,  the  condi- 
tions are  quite  different,  as  it  only  occurs  in  highly  disturbed  measures. 
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where  the  coal  (.originally  supposed  to  have  been  bituminous)  has  been 
coked  or  distilled  under  the  heat  and  great  pressure,  due  to  the  distortion 
of  the  rock  formation  in  which  it  exists.  The  anthracite  beds  of  Penn- 
sylvania are,  therefore,  found  to  contain  more  slaty  refuse  and  are  more 
subject  to  faulty  squeezes,  crushed  coal,  etc.,  than  the  bituminous  beds 
of  the  same  age.  Again,  the  Pocono  rocks  are  known  to  be  false-bedded 
and  much  more  irregular  in  their  stratification,  and  more  liable  to  faults, 
crushes  and  other  irregularities,  than  the  rocks  of  the  true  coal  measures. 

"As  a  result  of  the  above  facts,  and  the  known  geological  position  of 
the  beds  of  Third  Hill,  in  connection  with  their  steep  dips  (usually 
inverted)  and  the  evident  distortion  and  folding  of  the  measures,  we  must 
expect  to  find  the  coal  beds  more  or  less  crushed  throughout  the  region, 
and  in  much  the  same  state  as  the  crushed  and  faulty  coal  of  the  Penn- 
sylvania anthracite  beds.  In  addition  to  this,  the  beds  would  probably  be 
found  more  irregular  and  erratic  as  to  thickness  and  continuity,  existing 
more  or  less  as  'pockets',  and  very  uncertain  as  a  basis  vfpon  which  to 
make  a  large  investment  of  capital  necessary  to  development  for  railroad 
shipment. 

"The  provings  noted  on  Third  Hill  were  made  many  years  ago,  the 
most  recent  provings  west  of  Shanghai  and  near  the  source  of  Cherry 
Run,  and  it  was  impossible  to  get  fresh  samples  of  coal  from  the  seam 
for  analysis  or  tests.  It  is  reported  that  a  number  of  wagon  loads  of  coal 
were  hauled  away  from  the  various  shafts  and  sold,  and  found  to  give 
very  good  satisfaction  as  fuel,  and  apparently  equal  to  Pennsylvania 
anthracite.  Analyses  of  fresh  coal  have  been  shown  me,  which  average 
about  as  follows : 

Volatile    matter about  10  per  cent. 

Fixed    carbon about  84  per  cent. 

Ash     about     6  per  cent. 

"From  this  we  should  take  the  coal  to  be  a  semi-anthracite,  free- 
burning,  white  ash,  approaching  in  quality  the  coals  of  Shamokin  and 
Bernice,  Pa.,  which  are  classed  as  anthracites.  It  is  probable  that  the 
above  analysis  is  from  picked  samples  of  pure  coal,  and  that  the  average 
of  the  seam  would  show  much  higher  percentage  of  ash,  owing  to  the 
bony  coal  and  slate  which  would  remain  intermingled  with  it,  even  after 
careful  preparation.  The  coal  does  not  yield  readily  to  the  influence  of 
the  atmosphere,  as  is  shown  by  the  good  condition  of  the  coal  exposed 
10  or  15  years  at  the  proving  shafts. 

"The  rocks  of  the  mountain  in  ihc  south  end,  where  the  recent 
Shanghai  provings  were  made,  are  much  disturbed,  and  the  coal  bed  in 
the  proving  shaft  is  inverted  and  the  coal  badly  crushed. 

"At  this  point  a  distinct  basin  is  found  in  the  hard  Porono  rocks 
near  the  crest  of  the  mountain.  This  basin  is  about  500  feet  wide,  and 
shallow.  The  proving  shaft  was  about  8  feet  square,  50  or  60  feet  deep, 
and  sunk  in  the  coal  outcrop  on  the  east  margin  of  the  basin.  The  writer 
was  lowered  into  the  shaft  by  means  of  a  bucket  and  rope  attached  to  the 
hoisting  engine,  and  ff)inid  the  coal  bed — which  was  supposed  to  be  about 
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10  feet  thick — much  crushed  and  faulty,  as  has  before  been  mentioned,  and 
practically  worthless.  Near  the  bottom  of  the  shaft  the  bed  seemed  to 
be  parted  by  layers  of  fire  clay  and  slate,  and  in  worse  condition  than  at 
the  top.    This  shaft  was  shortly  afterwards  abandoned. 

"On  the  western  outcrop  of  this  narrow  basin  the  rocks  were  regular, 
dipping  to  the  east  about  40  degrees.  A  short  tunnel  had  been  driven 
westward  into  the  hill,  cutting  a  bed  of  coal  about  2i  feet  thick. ,  The 
writer  examined  this  seam,  after  having  the  tunnel  cleaned  out,  and  found 
that  though  the  dip  was  regular  and  the  bed  right  side  up,  the  coal  was 
in  much  the  same  condition  as  in  the  shaft;  and  that  while  a  small  quan- 
tity had  evidently  been  mined  out  and  used  locally  by  farmers  in  the  val- 
ley, the  bed  was  virtually  valueless  for  general  development. 

"Previous  to  sinking  the  shaft  above  mentioned,  much  money  had 
been  spent  in  driving  a  tunnel  horizontally  into  the  east  flank  of  the 
mountain,  about  half  way  down,  all  the  way  through  the  red  rocks  of  No. 
IX,  in  hopes  of  cutting  the  vertical  coal  bed  200  or  300  feet  below  the 
surface.  The  tunnel  (about  7  feet  x  8  feet)  was  driven  several  hundred 
feet  into  the  mountain,  and  at  its  end  diamond  drill  holes  were  bored 
horizontally  100  feet  or  more,  until  the  water  pressure  forced  the  drills 
out  and  stopped  further  progress  of  the  work.  This  tunnel  would  not 
cut  the  coal  if  it  had  been  extended  clear  through  the  mountain,  as  it 
was  probably  far  below  the  bottom  of  the  shallow  basin  containing  the 
bed.  A  diamond  drill  hole  had  also  been  bored  in  the  top  of  the  moun- 
tain, but  outside  of  the  coal  basin. 

"As  noticed  above,  as  we  go  north  from  the  Shanghai  provings,  the 
ridge  containing  the  eastern  coal  outcrop  gradually  separates  from  the 
main  ridge,  and  if  the  same  basin  structure  is  maintained  it  becomes 
wider  and  deeper,  allowing  an  area  of  red  shale  between  Short  Mountain 
and  the  main  ridge,  as  priorly  noted,  and  permitting  the  coal  to  cut  down 
as  low  as  the  bottom  of  the  lowest  creek  beds  in  the  foot  hills  near  the 
valley.  At  the  provings  north  of  Shanghai,  the  rocks  seemed  to  be  more 
regular,  in  some  places  vertical  or  with  slight  westerly  dip,  and  not  being 
inverted,  owing  perhaps  to  their  being  higher  and  nearer  to  the  summit 
of  overturn.  The  coal,  except  on  the  dumps,  which  had  b^en  taken  from 
the  shaftings,  showed  slightly  better  fracture  though  much  crushed  and 
faulted.  Farther  to  the  northward,  in  the  vicinity  of  the  lands  near  the 
head  of  Cherry  Run,  about  the  same  conditions  are  found,  the  strata  dip- 
ping about  80  degrees  to  the  eastward  and  inverted.  The  outcrop  has 
recently  been  cut  by  a  drift  on  the  north  side  of  Cherry  Run  gap  of  Short 
Mountain,  and  more  recently  at  a  shaft  in  the  gap  southwest  of  Norring- 
ton's  peach  orchard.  This  shaft  is  about  5  feet  x  8  feet,  and  it  is  said 
to  be  over  50  feet  deep.  Coal  was  struck  about  half-way  down,  and  it  is 
said  to  be  about  4  or  5  feet  thick.  A  number  of  tons  was  sold  to  the 
farmers  nearby  for  upwards  of  $4  per  ton,  and  was  pronounced  of  satis- 
factory quality.  Although  this  shaft  was  filled  with  water— and  we  were 
not  permitted  to  examine  the  coal  in  place — we  were  able  to  judge  of  its 
structure  and  condition  by  the  heap  of  coal,  dirt,  etc.,  still  piled  near  the 
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top  of  the  shaft.  It  is  unquestionably  in  the  same  crushed  and  faulted 
condition  as  found  at  every  other  point  of  the  region,  where  openings 
have  been  made. 

"As  to  the  thickness  and  general  condition  of  the  coal  in  the  beds 
north  of  Shanghai,  I  cannot  say,  except  from  inference,  as  all  pieces  of 
slate  exposed  on  the  dumps  had  not  the  flat  laminated  structure  of  the 
interstratified  slate  of  the  Pennsylvania  anthracite  beds,  but  had  the  same 
shape  and  crushed  appearance  that  characterized  the  coal,  and  was  hard  to 
distinguish  from  the  coal,  except  by  its  greater  weight  or  by  breaking. 
This  fact  is  an  indication  of  the  crushed,  faulty  condition  of  the  beds, 
and  of  the  great  pressure  to  which  they  must  have  been  subjected,  and  it 
is  evident  that  the  pressure  was  sufficient  to  crush  not  only  the  coal,  but 
the  slate  also,  and  force  it  out  of  its  true  stratified  condition.  The  slate 
carries  considerable  iron  and  is  much  heavier  than  coal.  Owing  to  this 
fact  it  could  be  readily  separated  from  the  coal  by  the  process  of  jigging, 
common  in  Pennsylvania  anthracite  regions.  The  writer  had  a  proving 
hole  dug  into  the  outcrop  of  a  bed  of  coal  in  the  Meadow  Branch  Valley, 
west  of  Tom  Meyer's  house,  and  found  it  3i  to  4  feet  in  thickness,  lying 
in  good  position  between  regular  dipping  rocks,  but  the  coal  was  of  the 
same  crushed  and  slippery  character  referred  to  above ;  and  while  the  coal 
would  probably  burn  good,  the  crushed  condition  would  cause  an  exces- 
sively large  percentage  of  fine  coal,  such  as  pea,  buckwheat  and  dust, 
which  would  reduce  the  market  value  of  the  product,  as  would  also  its 
soft  and  friable  nature;  on  account  of  which  it  could  not  stand  much 
handling,  but  would  readily  crumble,  causing  much  culm  and  waste. 

"Our  investigations  of  this  curious  coal  field  have  led  us  to  regard  the 
coal  beds  of  Third  Hill  as  a  sort  of  natural  curiosity  or  geological  freak, 
and,  owing  to  uncertainty  as  to  thickness  and  continuity,  and  probable 
unreliable  or  'pockety'  and  faulty  nature  of  the  beds,  their  economical 
value  is  small.  There  can  be  no  doubt  that  the  above-described  crushed 
condition  of  the  coal  beds  extends  throughout  the  region,  including  the 
deeper  parts  of  the  seam,  far  below  the  surface,  as  well  as  near  the  out- 
crop. Of  course,  if  the  coal  beds  in  Third  Hill  were  proved  to  be  3  or  4 
feet  thick  or  more,  continuous  and  reliable,  the  large  investment  required 
to  develop  for  railroad  shipment  would  be  justifiable,  notwithstanding  the 
crushed  condition  of  the  coal,  for  the  location,  excellent  railroad  facilities, 
and  good  market,  at  high  prices,  would  go  a  long  way  toward  counter- 
balancing the  loss  due  to  poor  fracture  or  faulty  coal.  But  to  attempt  to 
prove  the  reliability  of  these  scams  as  to  thickness,  continuity,  etc.,  would 
require  a  considerable  expenditure,  which  would,  in  the  writer's  opinion, 
be  very  likely  to  result  unfavorably". 

This  unbiased  report  of  an  expert  on  anthracite  coal  should 
convince  most  people  that  the  fuel  locked  up  in  the  summits  of 
the  mountains  of  Berkeley,  Morgan,  and  other  counties  south- 
westward  to  Greenbrier,  is  not  now  commercially  available.  Of 
course,  in  the  remote  future,  when  the  Pennsylvania  anthracite 
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is  largely  exhausted  and  the  cheaply  mined  bituminous  coals 
have  all  been  used  up,  it  may  be  possible  to  mine  these  crushed 
and  irregular  beds  of  anthracite  in  Berkeley  and  Morgan,  and 
separate  the  coal  from  its  interstratified  slate,  bone,  and  other 
impurities,  in  such  a  way  as  to  yield  a  profitable  return  on  the 
large  investment  that  will  be  necessary,  but  so  far  as  one  can 
now  judge  that  time  is  many  years  in  the  future. 

Mr.  David  White  has  examined  the  fossil  plants  occurring 
with  these  coals,  and  unhesitatingly  pronounces  them  of  Pocono 
age,  in  entire  agreement  with  the  conclusions  of  Prof.  William 
B.  Rodgers,  who  first  examined  and  described  the  coal  beds  in 
his  annual  reports  on  the  Geological  Survey  of  Virginia,  sixty 
odd  years  ago. 

The  writer  had  hoped  that  some  of  these  basins  might  con- 
tain coal  of  Pottsville  age  instead  of  Pocono,  but  David  White's 
conclusions  from  the  flora  effectually  disposes  of  any  such  possi- 
bility. 

These  Pocono  beds  of  hard  sandstone  and  conglomerates, 
while  they  do  not  hold  any  coal  over  the  central  trough,  and 
western .  slopes  of  the  great  Appalachian  basin,  nevertheless,  are 
very  rich  repositories  of  both  petroleum  and  natural  gas,  so 
that  the  ''Keener"  and  "Big  Injun"  Sands  of  the  upper  Pocono 
have  furnished  a  very  large  volume  of  both  oil  and  gas  in  West 
Virginia  and  the  adjoining  regions  of  southwestern  Pennsylvania, 
southeastern  Ohio,  and  eastern  Kentucky.  It  is  also  possible 
that  the  deepest  oil  and  gas  sands  of  Illinois  belong  at  this  same 
horizon,  so  that  in  regions  where  land  plants  could  not  flourish 
and  thus  give  origin  to  coal  beds,  the  growth  of  marine  plants, 
and  animals  went  on  apace,  and  probably  gave  origin  to  the  vast 
stores  of  oil  and  gas  that  occur  in  the  central  and  western  regions 
of  the  Pocono  deposits. 

THE  GREENBRIER  LIMESTONE,  "MOUNTAIN",  "BIG 
LIME",  UMBRAL  AND  NO.  XI  LIMESTONE. 

Succeeding  the  shallow  water  and  beach  deposits  of  the 
Pocono  epoch  there  supervened  over  practically  the  entire  Appa- 
lachian basin  a  period  of  subsidence  during  which  the  clearer 
waters  of  a  deeper  sea  permitted  the  accumulation  of  limestone 
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deposits  of  great  thickness  along  the  southeastern  margin  of  the 
basin,  and  of  considerable  thickness  over  every  other  portion  of 
the  Appalachian  field  where  not  removed  during  the  long  period 
of  erosion  which  intervened  between  the  close  of  the  Missis- 
sippian,  and  the  beginning  of  Pennsylvanian  time  when  the 
Pottsville  sediments  first  appear. 

The  conditions  for  coal  accumulation  (the  spread  of  peat 
bogs  over  low  and  badly  drained  lands  near  sea  level)  were 
therefore  absent  during  this  limestone  making  epoch  of  the 
Greenbrier,  and  hence  the  only  forms  of  carbon  it  contains  are 
petroleum,  natural  gas,  and  asphaltic  compounds,  these  latter 
being  the  residua  of  petroleum  after  the  latter  has  escaped  by 
evaporation  into  the  air,  where  the  parent  beds  have  been  brought 
to  the  surface  through  a  combination  of  erosive  and  orogenic,  or 
up-lifting  agencies. 

THE  MAUCH  CHUNK  RED  SHALES. 

Succeeding  the  deep  sea  deposits  of  the  Greenbrier  lime- 
stone, and  the  subsidence  which  characterized  the  same,  there 
supervened  an  epoch  of  elevation  of  the  Carboniferous  sea  bottom 
until  the  southeastern  margins  at  least  of  the  Appalachian  field 
had  become  land.  From  these  old  land  surfaces,  the  rivers  of 
the  time  poured  into  the  Appalachian  sea  a  flood  of  red  mud 
deposits,  some  of  which  were  doubtless  derived  from  the  erosion 
of  the  red  beds  of  the  Catskill  formation  whose  upturned  edges 
now  make  a  great  zone  of  red  sediments  from  New  York  to 
southwestern  West  Virginia.  These  red  beds  alternating  as  they 
do  with  impure  limestones,  massive  sandstones,  and  conglom- 
erates reveal  the  contest  being  waged  for  supremacy  between 
subsidence,  and  deposition,  the  one  carrying  down  the  sea  bot- 
tom, and  the  other  filling  il  up.  The  long  struggle  finally  ended 
in  favor  of  the  forces  of  deposition,  aided  probably  by  a  reverse 
movement  in  many  portions  at  least  nf  the  Appalachian  field 
which  elevated  them  into  land  areas,  especially  around  the  north- 
western portion  of  the  same,  over  a  wide  region  of  which  the 
Mauch  Chunk  Red  Shales  were  entirely  removed  by  the  subse- 
f|uent  erosion,  while  from  some  portions,  the  underlying  Green- 
brier  Limcstojic   may   also  have   been   stripped.     How    long    this 
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interval  of  erosion  may  have  lasted  we  can  only  conjecture,  but 
its  duration  was  so  great  that  when  the  unconformable  deposits 
of  the  next  succeeding  period  or  Pennsylvanian  had  been  laid 
down  on  the  old  and  eroded  land  surfaces  of  the  Mississippian, 
the  plants  and  animals  which  had  flourished  during  the  latter 
period,  had  completely  disappeared,  being  replaced  by  new 
species,  and  even  many  genera  not  yet  known  from  the  Mississip- 
pian. With  the  advent  of  this  new  environment  and  new  life 
forms,  the  coal-making  conditions  which  had  already  appeared  in 
the  sporadic  coal  beds  of  the  Pocono  series  along  the  southeastern 
rim  of  the  Appalachian  field,  became  more  settled  and  pronotinced, 
and  the  period  of  peat  bogs,  and  coal  accumulation  had  arrived 
in  earnest,  as  represented  in  the  Pottsville  series  of  sediments 
which  next  succeeded  the  Mauch  Chunk  beds  of  the  Mississippian. 


CHAPTER  II. 


THE  FOTTSVILLE  SERIES,  NO.  XII  OF  ROGERS. 

The  long  epoch  of  land  erosion  which  supervened  at  the 
close  of  the  Mississippian  deposition  finally  came  to  an  end  as 
described  in  the  previous  chapter,  and  a  new  cycle  of  subsidence 
and  deposition  began.  The  rivers  and  waves  of  the  time  bore 
sediment  to  the  sea,  but  instead  of  the  red  muds  of  the  Mauch 
Chuiiic  epoch,  they  transported  mostly  clean  sand  and  hard 
gravels  (mostly  quartz),  so  that  the  muddy  beds  of  the  Mauch 
Chunk  sediments,  and  the  old  erosion  channels  hollowed  out  in 
them  during  the  previous  epoch  of  land  erosion  were  sheeted 
over  and  filled  up  with  these  hard  and  nearly  mud-free  materials. 
This  deposition  of  sand  beginning  along  the  southeastern  margin 
of  the  Appalachian  coal  field  advanced  northwestward  across  the 
same,  until  being  met  apparently  by  sediments  carried  southeast- 
ward from  the  north-western  boundary  of  the  basin,  the  entire 
floor  of  the  Coal  Measures  was  eventually  covered  with  sand  or 
beach  deposits. 

It  is  probably  for  this  reason  that  the  earliest  coals,  or  those 
of  Pottsville  age  are  so  free  from  impurities  of  ash,  and  sulphur, 
since  the  draining  streams  of  those  ancient  peat  bogs  would 
meander  only  over  clean  sands,  and  gravels  and  remain  compar- 
atively clear,  like  our  mountain  brooks  of  the  present  time. 

The  oldest  portion  of  these  deposits,  according  to  the  con- 
clusions of  Mr.  David  White,  the  accomplished  paleobotanist 
whose  studies  have  contributed  so  much  to  unravel  the  historv 
of  the  Appalachian  coal  basin,  are  to  be  found  in  the  region  of 
Pocahontas,  Virginia,  on  the  border  of  Mercer  and  McDowell 
counties  of  West  Virginia. 

Here  according  to  David  White,  and  Dr.  Jno.  J-  Stevenson 
tlie  eminent  geologist  and  teacher,  whose  skillful  work  in 
•stratigraphy  has  so  \\q]\  supplemented  and  confirmed  the  results 
of  Mr.  White  in  paleobotany,  was  the  edge  of  a  great  basin 
extending  north-eastward  to  the  anthracite  regions  of  Pennsyl- 
vania, and  souih-westwanl  to  Alabama,  into  which  the  rivers 
from  the  mountain  regions  to  the  soutlveast  pnnrod  their  loads  of 
dotrital  material  until  it  was  filled  to  a  depth  of  '?.ono  foot  nr  more 


WEST   VIRGINIA   GEOLOGICAL   SURVEY. 


13 


with  Carboniferous  sediments  before  the  peat  marshes  could  spread 
westward  and  northward  into  western  Pennsylvania,  south- 
eastern Ohio,  and  north-eastern  Kentucky,  thus  making  the 
Pottsville  deposits  and  coal  beds  of  the  New  River  and  Poca- 
hontas regions  distinctly  older  than  the  Pottsville  of  northern 
West  Virginia,  western  Pennsylvania,  and  south-eastern  Ohio. 

According  to  this  view  the  most  of  the  Kanawha  series  of 
coals  and  sediments  would  belong  in  the  Pottsville  of  western 
Pennsylvania,  principally  in  its  upper  half  or  to  the  Homewood 
and  Mercer  stages  of  the  Beaver  group. 

The  West  Virginia  Pottsville  may  then  be  subdivided  into 
three  great  groups  named  respectively,  Upper  Middle,  and  Lower 
Pottsville,  as  expressed  in  the  following  scheme  of  classification : 

f  T3po,-pr    ^  Homewood  sandstone  stage. 
UPP^'-        Group     ^  Mercer  stage. 

I  Connoquenessing  sandstone  stage. 


POTTSVILLE 
SERIES. 


f  New 
Middle  -j  River 
[  Group 


Nuttall  sandstone. 

Sewell  coal. 

Raleigh  sandstones. 

Beckley  coal. 

Quinnimont  sandstone  and  shales. 

Fire  Creek  coal. 


f  Flat  Top  Mt.  sandstone. 
r  Poca-      I  Pocahontas  coals, 
Lower    \  hontas    -j  Nos.  6,  5,  4,  3,  2,  and  1  with  inter- 


[  Group 


vening  sandstones  and  shales. 
Pocahontas  sandstones. 


In  this  classification  the  name  of  each  group  is  given  from 
the  region  where  the  rocks  of  the  same  were  first  studied  and 
classified.  The  Upper  Pottsville  sediments  were  first  studied  and 
its  principal  members  described  in  detail  along  the  Beaver  river 
of  Lawrence  and  Beaver  counties,  Pennsylvania,  by  the  writer  in 
1876,  and  from  these  studies  Prof.  Lesley  named  the  rocks 
involved,  the  Beaver  group. 

Prof.  Wm.  M.  Fountaine  was  the  first  to  study  systematic- 
ally,, the  Middle  or  New  river  Pottsville  and  to  suggest  that  the 
beds  involved  be  designated  from  the  river  of  the  same  name,  in 
1874*  and  hence  this  name  has  priority  as  a  designation  for  the 
beds  in  which  the  important  coals  of  that  region  occur. 


* — The  Great  Conglomerate  on  New  River,  West  Virginia,  Amer. 
Jour.  Science,  third  series.  Vol.  VII,  1874,  pp.  459-573.  The  Conglomerate 
series  of  West  Virginia,  Amer.  Jour,  Sci.,  third  series.  Vol.  IX,  1876,  pp. 
276-374. 
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Likewise,  the  Lozver  Pottsville  beds  were  first  studied  along 
the  waters  of  Bluestone  River,  in  Mercer  County  of  West  Virginia, 
and  Tazewell  County,  Virginia,  by  Maj.  Jed  Hotchkiss,  Capt. 
Welch,  Dr.  Jno.  J.  Stevenson,  I.  C.  White,  and  others,  and  hence 
it  is  very  appropriate  that  the  group  exposed  between  the  summit 
of  Flat  Top  Mountain  and  the  town  of  Pocahontas,  Tazewell 
County,  Virginia,  where  these  coals  were  first  opened  up  for  com- 
mercial shipments,  should  be  designated  from  the  region  in  ques- 
tion, so  that  we  shall  thus  have  definite  geographical  localities 
Vhere  the  type  section  of  each  group  may  be  readily  found  and 
studied,  which  is  a  question  of  prime  importance  in  classification. 
For  these  reasons  of  priority  as  well  as  for  simplicity,  and  use- 
fulness, none  of  the  names  "Sewell  formation",  "Raleigh  form- 
ation", "Thurmond  formation",  "Welch  formation".  "Clark 
formation",  "Dismal  formation",  "Horsepen  formation",  &c..  will 
be  used  in  this  report. 

THE  LOWER,  AND  MIDDLE  POTTSVILLE  BEDS. 

Through  the  paleobotanic  work  of  Mr.  David  White,  and 
the  stratigraphic  studies  of  Stevenson,  Campbell  and  others,  it 
appears  to  be  probably  true  that  the  Ne^v  River  and  Pocahontas 
Pottsville  7roups  as  limited  by  the  Nuffall  sandstone  at  top.  and 
the  highest  member  of  the  Mauch  Chunk  Red  Shales  helozi\  is 
with  the  exception  of  the  uppermost  member  (Nuttall  sandstone) 
entirely  beneath  the  Pottsville  series  of  western  Pennsylvania, 
and  south-eastern  Ohio. 

The  lithology  and  general  facies  of  the  sandstones  and  con- 
glomerates of  the  Reaver  group  and  these  older  rocks  are  so  much 
alike  that  all  who  had  studied  these  measures  along  New  River, 
previous  to  Mr.  David  White's  paleobotanical  work,  assumed  that 
these  New  River  beds  represented  the  entire  Pottsville  of  western 
Pennsylvania.  In  fact,  Mr.  David  White's*  first  conclusions 
were,  that  the  Seivell  coal,  400  feet  below  the  top  of  the  Nuttall 
sandstone,  represented  the  Sharon  coal  horizon  above  the  great 
Sharon  sandstone  at  the  base  of  tho  P.enver  river  Pottsville  of 
western  Pennsylvania. 


• — Twentieth    An.    Report    United    Slatt-;    Tk. (logical    Siirvev.    part   2, 
1000.  paRc  R17. 


WEST   VIRGINIA   GEOLOGICAL    SURVEY.  15 

More  detailed,  and  later  studies,  however,  have  convinced 
Mr.  White  that,  the  Seweil  as  well  as  all  the  other  New  River 
coals  lie  below  the  horizon  of  the  Sharon  sandstone,  the  oldest 
member  of  the  western  Pennsylvania  Pottsville. 

GENERAL  CHARACTER  OF  THE  NEW  RIVER  AND 
POCAHONTAS  COALS, 

Previous  to  the  building  of  the  Chesapeake  and  Ohio  Rail- 
road along  the  gorge  of  New  River  in  the  early  '70's,  the  exist- 
ence of  commercial  deposits  of  coal  in  the  No,  XII,  or  Pottsville 
formation  was  practically  unknown,  except  in  isolated  and 
restricted  areas,  like  the  Sharon  and  Youngstown  regions  of 
Pennsylvania,  and  Ohio,  and  the  Lykens  Valley  deposits  in  the 
anthracite  fields.  True,  the  late  Prof.  Wm.  B.  Rogers  of  the  old 
Virginia  survey  (1836-1842),  in  his  annual  report  for  the  year 
1840,  referred  to  the  fact  that  Formation  No.  XII  contained 
important  coal  beds  over  a  wide  area  in  the  New  River  district, 
and  in  the  same  report  correctly  assigned  the  Seweil  coal  (then 
operated  in  Seweil  Mountain  by  a  local  mine  along  the  Charles- 
ton and  Staunton  Turnpike)  to  a  place  in  his  No.  XII  series,  but 
the  commercial  world  and  geologists  generally  did  not  realize  the 
great  wealth  of  coal  locked  up  in  the  Pottsville  or  No.  XII  series 
in  all  of  this  southwestern  region  until  both  the  Chesapeake  and 
Ohio,  andj:he  Norfolk  and  Western  Railways  (the  latter  in  the 
'80's)  had  been  constructed  across  the  Appalachian  field. 

The  late  John  Nuttall  of  Pennsylvania  is  generally  credited 
with  havmg  opened  the  first  commercial  mine  in  the  Pottsville 
series  along  New  River  in  the  vicinity  of  Seweil  station.  His 
mine  was  on  the  Seweil  seam  which  there  crops  high  up  in  the 
mountain,  nearly  1,000  feet  above  the  level  of  the  waters  of  New 
River. 

On  account  of  its  lofty  position  in  the  section  there,  above 
other  coal  seams  which  cropped  below  it,  Mr.  Nuttall  insisted  to 
the  day  of  his  death,  that  the  Seweil  seam  represented  the  Upper 
Freeport  coal  bed  of  the  Allegheny  series,  and  that  the  great 
Nuttall  sandstone,  forming  the  wall  of  the  canyon,  300  feet 
higher  was  the  Mahoning  sandstone  of  Pennsylvania,  instead  of 
the  uppermost  member  of  the  middle  Pottsville  series — correlating 
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with  the  Sharon  sandstone,  the  basal  member  of  the  western 
Pennsylvania  Pottsville  according  to  Doctor  Jno.  J.  Stevenson*, 
and  certainly  not  higher  than  the  C onnoquenessing  stage  accord- 
ing to  present  ideas  of  correlation.  The  opening  up  of  the  Poca- 
hontas group  of  coals  of  the  Lower  Pottsville  along  the  waters  of 
Bluestone  river,  in  the  vicinity  of  Pocahontas  was  due  more  to 
the  labors  of  the  late  Maj.  Jed  Hotchkiss  of  Staunton,  Va.,  than 
to  those  of  any  other  one  man,  since  the  discovery  of  the  rich 
coals  of  the  Pocahontas  region  by  Maj.  Hotchkiss,  and  their 
exploitation  by  himself  and  Capt.  Welch  through  the  columns  of 
"The  Virginias",  led  to  the  building  of  a  branch  of  the  Norfolk 
and  Western  Railway  to  Pocahontas,  upon  which  to  transport 
these  coals  to  market. 

There  is  very  little  difference  in  the  character  of  the  coals  on 
the  New  River,  and  those  on  the  Bluestone.  Both  have  that  pecu- 
liar bright  lustre,  and  columnar  structure  which  characterize  all 
first  class  coking  coals.  Both  are  low  in  ash,  sulphur  and  volatile 
matter  and  high  in  fixed  carbon,  but  the  Pocahontas  beds  average 
less  in  volatile  combustible  than  the  New  River  coals.  Both  make 
excellent  coke,  and  as  steam  coals  they  are  unrivaled  in  the 
United  States,  being  equalled  only  by  the  celebrated  Cardiff  coal 
of  Wales.  Practically  smokeless  when  properly  fired,  they  are 
in  great  demand  both  for  steam,  and  domestic  purposes  and  are 
especially  prized  for  naval  use.  The  very  purity  of  these  coals, 
paradoxical  as  it  may  seem,  would  appear  to  be  their  only  weak- 
ness for  coking  purposes  since  the  presence  of  a  considerable 
quantity  of  ash  in  coal  is  necessary  to  give  the  resulting  coke 
that  strength,  or  burden-bearing  capacity  in  the  very  high  stacks 
of  modern  furnaces  to  enable  it  to  withstand  the  crushing  weight 
of  the  charge.  Hence  the  best  practice  in  coke  manufacture 
would  be  to  mix  these  Pottsville  coals  with  others  like  the  Pitts- 
burg which  contains  more  ash  when  a  furnace  coke  is  desired. 
,  This  method  is  now  being  pursued  by  the  United  States  Steel 
Co.,  which  ships  400  tons  of  Pocahontas  coal  daily  to  Sharon, 
Pennsylvania,  where  it  is  mixed  with  other  coals  and  coked  in 
by-product  ovens  for  use  in  its  Sharon  furnaces.  Of  course  for 
purely  metalurgical  purposes,  or  for  smelting  the  precious  metals 
from  their  ores  where  only  a  high  temperature,  and  much  carbon 

-Bnllctiii  r.cnloKiral  Society  nf  America,  Vol.  I."),  p.  206. 
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is  required,  the  cokes  from  these  Pottsville  coals  leave  nothing  to 
be  desired. 

After  elaborate  tests  of  coals  from  many  fields  the  Bureau 
of  Equipment  of  the  United  States  Navy  finds  that  the  New 
River  and  Pocahontas  coals  are  the  best  to  be  had  in  the  United 
States.  They  are  softer  than  Cardiff  coal,  and  hence  do  not  stand 
transportation  to  distant  regions  as  well  as  that  celebrated  fuel. 

It  is  common  report  that  the  first  cargo  of  Pocahontas  coal 
exported  to  southern  France  was  rejected  on  the  ground  that  the 
consignor  had  sent  "slack"  or  the  waste  coal  of  the  mines  instead 
of  pure  coal  as  contracted  for.  Finally  the  purchaser  was  induced 
to  give  the  supposed  "slack"  coal  a  steaming  test,  when  to  his 
great  surprise,  it  surpassed  any  coal  he  had  ever  used  for  that 
purpose.  On  account  of  the  loss  in  handling  and  transporting 
coals  that  crush  and  pulverize  easily  like  these  Pottsville  fuels,  it 
would  be  better  not  to  attempt  their  exportation  except  in  the 
briqueted  form.  A  large  foreign  trade  could  readily  be  acquired 
in  the  export  of  briquettes  from  these  soft,  and  easily  pulverized 
coals  of  the  New  River,  and  Pocahontas  groups,  if  the  business 
could  be  undertaken  in  a  modern  and  systematic  manner  in  con- 
nection with  by-product  coke  ovens  which  would  furnish  the  coal 
tar  to  act  as  a  binding  material. 

Two  samples  of  briquettes  of  Cardiff  coal,  shipped  to  South 
American  ports  for  use  on  the  railways  of  those  countries  have 
recently  been  analyzed  in  the  laboratory  of  the  West  Virginia 
Agricultural  Experiment  Station  under  the  direcion  of  Prof.  B. 
H.  Hite  bv  Mr.  F.  H.  Grout  with  the  followino  results : 


Analyses  of  Coal    Briquettes  from  Cardiff  Wales. 
Proximate  Analyses. 


Sample 

No. 

1    

Moisture 
1.18 

Volatile 

Matter 

13.18 
15.38 
14.42 

Fixed 
Carbon 

78.39 
73.87 
70.21 

Ash 

7.25 

9.47 

14.67 

Sulphur 

0.66 
0.78 
0.74 

Phos- 
phorus 

.040 
.040 
.050 

Calori- 
meter 

B.T.U. 
14306 

2     

1.28 

13931 

3     

0.70 

13080 

Average     ..1.05  14.33  74.16  10.50  0.73  .043  13772 


IS 
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Ultimate  Analyses. 

B.T.U. 
Calcu- 
Carbon     Hydrogen     Oxygen  Nitrogen  Sulphur        Ash       lated. 

1   84-55  4.00  2.80  0.99  0.41  7.25         14589 

2   81.13  3.89  3.96  1.07  0.48  9.47         13934 

3   75.27  3.56  1.12  4.98  0.40  14.67         12802 

Average  ..80.31  3.81  2.62  2.34  0.43  10-46         13775 

1.  Crown  Briquette,  Cardiff  coal,  Wales. 

2.  Crown  Briquette,  Cardiff  coal,  Wales. 

3.  Crescent  Briquette,  Cardiff  coal,  Wales. 

As  will  be  observed,  the  average  heat  units  in  the  three 
samples  is  only  13775  B.  T.  U.,  a  quantity  considerably  under 
what  these  pure  Pottsville  coals  might  be  expected  to  furnish, 
since  as  may  be  seen  on  a  subsequent  page,  most  of  them  exceed 
15,000  B.  T.  U. 

AREA  OF  THE  NEW  RIVER  AND  POCAHONTAS 
COAL  GROUPS. 


As  may  be  seen  from  the  State  coal  map  the  outcrop  of  the 
New  River  and  Pocahontas  coal  groups  is  a  restricted  one  being 
confined  principally  to  a  few  counties  of  the  state.  This  area 
begins  in  a  long,  narrow  finger  in  Tucker  county,  and  extending 
south-westward  through  Randolph,  Pocahontas,  Webster,  Nicho- 
las, and  Greenbrier  Counties,  gradually  broadens  to  the  New 
River  in  Fayette,  and  passing  on  south-westward  through  Fayette, 
Raleigh,  Wyoming,  and  Mercer  Counties  appears  to  attain  its 
greatest  width  and  richness  in  McDowell  County  at  the  south- 
western corner  of  the  State. 

The  area  covered  by  these  Pottsville  coals  in  the  several 
counties  may  be  roughly  estimated  as  follows : 

Tucker  and  Preston 2.')  Square  Miles 

Randolph   50 

Pocahontas    .'jO 

Webster    100 

Greenbrier    1  .^O 

Nicholas    200 

Fayette fiOO 

Raleiph    400 

Mercer    100 

Wyoming    ,^50 

McDowell   650 


Total    esfiniatt'd    arc.i 257r>  .Snuare  Mile< 
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or  3,575x640=1,648,000  acres.  If  we  assume  that  this  area  will 
furnish  an  average  of  6,000  tons  of  coal  to  the  acre  (which  is 
approximately  correct  for  present  mining  methods)  we  shall  have 
as  the  total  available  coal  for  this  area  9,888,000,000  tons.  The 
mining  capacity  of  this  region  can  probably  never  exceed  a  pro- 
duction of  50,000,000  tons  annually,  and  even  at  this  rate,  which 
can  probably  not  be  attained  for  many  years  in  the  future,  the 
New  River-Pocahontas  type  of  coal  would  last  for  about  200 
years,  while  if  the  average  annual  out-put  should  never  exceed 
30,000,000  tons,  these  coals  would  not  be  exhausted  for  a  period 
of  more  than  300  years.  The  physical  difficulties  of  transporta- 
tion, which  must  always  limit  the  carrying  capacity  of  the  rail- 
wa}s  from  this  coal -area,  will  most  probably  restrict  the  maxi- 
mum output  of  the  region  more  closely  to  the  smaller  figures  than 
to  the  larger  ones,  since  it  is  highly  improbable  that  any  other 
than  the  three  great  Railways  (C.  &  O.,  N.  &  W.,  and  Virginian) 
which  now  tap  the  principal  areas  of  these  coals,  will  ever  be 
built  through  them  to  tidewater.  Hence  the  country  can  be 
assured  of  a  fair  supply  of  these  very  pure  coals  for  many  years 
to  come.  More  careful  methods  of  mining  and  utilization  of  the 
thin  (lJ^'-2')  beds  might  increase  the  quantity  of  available  coal 
per  acre  by  40  to  50  per  cent.,  and  to  that  extent  prolong  the 
life  of  these  matchless  fuels. 

STRUCTURE    OF    THE    NEW    RIVER-POCAHONTAS 
COAL  FIELDS. 

The  prevailing  dip  of  the  coal  beds  and  other  strata  which 
make  up  the  New  River-Pocahontas  group  of  rocks  is  to  the 
north-west,  at  a  rate  varying  from  75  to  250  feet  to  the  mile. 
True,  this  prevalent  dip  is  locally  reversed  by  the  appearance  of 
anticlinal  folds  or  warpings  of  the  strata'.  One  of  these  prom- 
inent folds,  which  might  be  termed  the  Dry  Fork  Anticlinal, 
enters  McDowell  County  from  Tazewell  (as  traced  out  by  the 
United  States  Coal  and  Coke  Co.),  about  two  miles  west  from 
where  the  Dry  Fork  of  Tug  River  cuts  the  Virginia-West  Vir- 
ginia boundary,  and  extending  north-eastward,  crosses  Dry  Fork 
about  1,400  feet  below  the  mouth  of  Beech  Creek ;  Jacob's  Fork, 
2,000  feet  below  the  mouth  of  Trace  Branch;  Big  Creek  at  the 
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mouth  of  Crocket  Branch ;  Long  Branch  half-way  between  Laurel 
Lick,  and  Hugh  Dillon  Branch,  beyond  which  at  the  head  of  the 
Laurel  Branch  of  the  South  Fork  of  Tug,  the  axis  turns  more 
to  the  eastward,  and  crossing  the  South  Fork  1100  feet  above  the 
mouth  of  Spice  Creek,  reaches  the  North  Fork  of  Tug,  about  a 
mile  and  a  third  above  the  mouth  of  Mill  Seat  Branch,  which  is 
as  far  as  it  has  been  traced.  If  continued  in  a  straight  line,  how- 
ever, it  would  touch  the  Bluestone  River  about  half-way  between 
Cooper  and  Bluestone  Junction,  but  as  there  is  no  well  defined 
anticlinal  in  that  region,  it  probably  flattens  out  very  much  before 
reaching  the  Bluestone. 

This  arch,  which  is  very  prominent  in  the  vicinity  of  Big 
Creek,  has  possibly  been  responsible  for  some  of  the  confusion  «  = 
to  the  relations  of  the  coal  beds  of  that  region. 

Another  arch  of  low  amplitude  appears  to  cross  the  Guyan- 
dotte  near  Pineville,  and  to  bring  Pocahontas  coal  No.  5  to  the 
surface  again  after  it  had  passed  below  water  level  on  a  rapid 
north-west  dip  along  Pinnacle  Fork. 

Still  another  arch  appears  to  cross  the  measures  in  the  vicin- 
ity of  Sewell  Mountain  of  the  New  River  region. 

All  of  these  folds  will  be  duly  delineated  in  the  detailed 
county  reports,  which  the  Survey  hopes  to  publish  of  every 
county  after  the  new  mapping  is  completed. 

THE   COAL   BEDS   OF   THE   MIDDLE    AND    LOWER 

POTTSVILLE  SERIES  IN  THE  NEW  RIVER 

AND  POCAHONTAS  FIELDS. 

Through  the  work  of  the  writer,  the  United  States  Geological 
Survey,  and  others,  especially  the  coal  operators,  the  order  of  the 
coal  beds  in  the  New  River  and  Pocahontas  Groups  has  been 
worked  out  as  follows,  beginning  with  the  highest : 

Mercer  and   McDowell  Counties.  Fayette  and   Raleigh  Counties. 

laeger  coal  Hughes  Ferry,  Long  Point,  etc. 

"Davy"  coal  (Tug  River)  Sewell  (Nutlall) 

Welch   (Big  Creek,  Lambert,  etc)  Becklcy  (Winding  Gulf,  Slab  Fork, 

War  Creek  coal  luxlcs  shaft,  ilc.) 

Thin  coal  not  mined  Fire  Creek   (Quinnimont) 

I'ocahontas  coal   No.   6  Echols  bed  of  (I'lnvillicrs 

Pocahontas  coal    .Vo.  4  Rodes  coals 

Pocahontas  coal   No.  3  Thin  coal 

Pocahontas  coal  No.  2  Thin   or  absent 

Pocahontas  coal  No.  1 
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In  order  to  show  the  relations  of  these  several  beds  in  the 
stratigraphic  column,  we  shall  now  give  a  series  of  sections  from 
diamond  drill  holes,  shafts,  &c.,  sunk  across  the  field  from  New 
River  to  the  center  of  McDowell  County,  on  the  waters  of  Tug 
River.  For  these  valuable  records  the  Survey  is  indebted  to  the 
several  Coal  Companies  operating  in  the  regions  in  question.  The 
first  series  of  these  records,  are  those  presented  to  the  Survey 
by  the  New  River  Collieries  Company,  of  which  Mr.  E.  T.  Con- 
ner, of  Thurmond,  is  the  Chief  Engineer,  and  Mr.  L.  E.  Yoder, 
of  Prince,  is  his  assistant.  This  Company  has  a  mine  in  the  Fire 
Creek,  or  Quinnimont  seam  high  up  in  the  New  River  hills  oppo- 
site Prince,  in  Raleigh  County,  and  the  following  record  is  of  a 
boring  which  begins  on  top  of  the  plateau  above  the  mine,  and 
passes  down  through  the  same  to  practically  300  feet  below  the 
Fire  Creek  bed.  This  boring  begins  about  150  feet  below  the 
horizon  of  the  Sew  ell  coal,  and  stops  just  under  what  represents 
one  or  possibly  two  of  the  Pocahontas  coals  (Nos.  3  and  4).  It 
is  supplemented  at  the  base  by  surface  exposures,  which  the 
writer  measured  with  the  barometer.  This  important  section 
reads  as  follows : 


ROYAL  NO.  1  BORING. 

At  Grandview,  Raleigh  County,  2  Miles  Due  South  of  Prince 

on   Top  of  Mountain.     Elevation  Top  of 

Hole,  2.419.0  A.  T. 


Thickness  Depth 

Ft.  In  Ft.  In. 

Surface    10  5  10     5 

Sandstone                  (  58  3  68     8    ] 

-j  Lower  Raleigh  Sandstone  \  85'  8" 

Sandstone,  hard .  .  [ 27  5  96     1    J 

Slate  and  rock 0  9  96  10 

Sandstone     2  2  99     0 

Slate   2  6  101     6 

Coal                      \ 1  Oi  102     6i  1 

I  Berkley  coal  I 

Slate  and  coal  \  ". 0  2|  103    9    }  Bot.  2316.3  A.  T. 

,       I  1'  31" 

"Loit"                   [ 0  Of  102     9f  J 
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Slate    

Sandstone     

Sandstone,  slaty. 

Slate    

Sandstone     

Sandy   sla'te 

Slate     

Sandstone  

Slate 

Sandstone  

Sandy   slate 

Slate    


Thickness. 

Ft.  In. 
. . .  0  3i 
...11    31 


24 
0 


21  0 

3  1 

11  0 

0  9 

3  6 


13 
21 


"Lost"  (Coal)  I    Fire  Creek  Coal, 
Coal  5  3'  1" 

Slate  

Fire    clay 

Sandstone     

Sandy  slate    

Slate    

Coal,  I  ittle  Fire  Creek 

Slate     

Sandstone  and  sandy  slate 

Slate    

Sandstone  

Sandy    slate 

Coal     • 

"Lost"  (coal) 

Fire   clay 

Sandy   slate 

Sandstone     

Sandy  shale  

Sandstone     


12  8i 

1  1 

2  0 

0  6 
5  1 

13  5 

2  5 

1  3 
0  6 

3  6 

10  3 
17  6 
23  2J 

2  3 
0  7 
0  5 

3  6 
54  2 
36  0 

11  6 
51  0 


Echols  bed 


Coal,  Pocahontas  No.  6? 1     8 

Fire   clay 2     8 

Shale,  gray  sandy 3     1 

Sandstone    39     0 

coal  0'     6"  1 

bony  coal  0'     5"  I    Poca. 

Coal  {  fire  clay     0'  10"  |- 3     4 

bonv  0'     2"  I    A'r).  4? 

coal  1'     5" J 

Fire  clay 2  10 

Sandstone,   gray 3 

Slate,    black 1 

C(ial.  Pocahontas  No.  3? 1 

Sandstone  to  bottom  of  boring, 
(conlinued  from  surface  ex- 
posures)      6 

Sandstone,  massive 50 

Concealed    20 

Shales,   gray 10 

Shale,    bitriminriu'^,   dark 1 


Depth. 

Ft.  In. 

103  li 

114  5 

138  6 

139  0 
160  0 
163  1 

174  1     [-122    lOf" 

174  10 

178  4 

191  10 

213  0 

225  8i 

f28  y}Bot.2190    2A.T. 

229  3i  ] 

234  4i 

247  9i  \  22'  8" 

250  2i 

251  5iJ 

251  114     Bot.  2167.0  A.  T. 

255  5i 

265     8i 

283  2i  \  56'  8i" 

306     5     I 

308  8    J 

309  3       Bot.  2109  .8  A.  T. 
309     8 

313  2 

367  4 

403  4     J-156'  8" 

414  10 

465  10 


467  6       Bot.  1951.5  A.  T. 

470  2 

473  3     [-44'  9" 

512  3 


515     7       Bot.  1903.5  A.  T. 


0 

518 

5 

7 

522 

0 

0 

523 

0 

3 

524 

3 

Bot.  1894.7  A.  T 

4 

530 

7 

0 

.'iSO 

7 

0 

600 

7 

0 

610 

7 

0 

611 

7 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Shales,  gray 5    0  616    7 

Concealed    30    0  646    7 

Greenish  gray  sandy  beds  and  yel- 
lowish shales 20    0  666    7 

Concealed  with  massive   greenish 

gray     sandstone     to     base     of 

Pottsville    70     0  736     7 

Mauch    Chunk    red    shale,    green 

sandstones  and  concealed 230    0  956    7 

Great     massive     cliff     of     pebbly 

sandstone,  reddish  gray 50    0  1006    7 

Red  beds  SiXid  conctdXcA 50    0  1056    7 

Sandstone,  coarse,  massive 20    0  1076    7 

Red  shales,  with  limy  beds   near 

center   30     0  1106     7 

Sandstone,  fine-grained 5    0  1111    7 

Shales  and  sandstone  to  level  of 

track    at   mouth    of    Stretcher's 

Neck  Tunnel 12     0  1123     7 

Concealed  to  level  of  New  River.   40     0  1163     7 

The  thin  coal  struck  in  this  boring  at  101^  feet  undoubtedly 
represents  the  Beckley  seam  that  underlies  the  great  Raleigh 
sandstone,  and  which  farther  south  along  Piney  thickens  up  near 
Lanark  into  a  workable  bed  of  coal,  where  it  is  underlaid  at  the 
proper  interval  by  the  Fire  Creek  seam,  and  is  overlaid  by  the 
Sewell  bed  mined  in  the  summits  above. 

The  Fire  Creek  coal,  struck  in  the  boring  at  a  depth  of  325 
feet,  has  a  thickness  of  51  inches  at  the  entrance  to  the  Royal 
mine,  but  appears  to  get  thinner  when  followed  south-westward 
up  Piney,  and  soon  declines  to  about  3  feet  as  shown  by  the 
record. 

The  thm  coals  which  come  in  the  284  feet  of  measures 
between  the  Fire  Creek  seam,  and  the  coal  bed  struck  at  513  feet, 
are  of  little  economic  importance  in  the  New  River  district,  but 
some  of  them  probably  represent  coal  horizons  that  become  im- 
portant in  Mercer  and  McDowell  Counties,  where  the  Pocahontas 
group  is  well  developed. 

The  30  inches  of  coal  struck  at  466  feet  may  possibly  repre- 
sent the  No.  6,  of  the  Pocahontas  Group,  or  the  "Echols"  coal  of 
dTnvilHers  in  his  Gauley  report. 

The  coal  formation  penetrated  by  the  drill  at  512  feet  would 
appear  to  represent  beyond  much  doubt  the  Pocahontas  No.  4 
seam,  while  the  little  coal  at  533  feet  is  probably  the  represent- 
ative of  No.  ^  Pocahontas.    These  beds  are  separated  from  each 
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Other  by  only  7^^  feet  of  rock  material,  which  on  Piney  at 
Rodes  Station  is  reduced  to  only  half  of  that  quantity.  The  roof 
shales  of  the  upper  one  of  these  two  coals  hold  fossil  plants  on 
Piney  which  Mr.  David  White,  of  the  United  States  Geological 
Survey,  recognizes  as  characteristic  of  the  Pocahontas  No.  j  and 
No.  4  horizons.  The  bore  hole  ends  at  530^  feet  and  the  section 
is  continued  from  that  horizon  by  surface  exposures  and  measure- 
ments made  by  barometer  in  descending  the  New  River  gorge 
from  the  Royal  mine,  opposite  Prince. 

The  base  of  the  Pottsville  beds  appears  to  come  at  736}^', 
since  below  that,  much  red  shale  of  the  Mauch  Chunk  series  is 
present  along  with  green  flaggy  sandstone  very  unlike  the  Potts- 
ville beds. 

The  massive,  reddish-gray  pebbly  sandstone  at  956J/2  feet  is 
most  probably  the  Princeton  conglomerate  of  the  United  States 
Geological  Survey  reports. 

The  only  limestone  seen  in  the  Mauch  Chunk  Red  Shale 
series  occurs  near  the  middle  of  the  30  foot-bed  at  10763^  feet. 

The  record  of  No.  2  boring  put  down  by  the  New  River  Col- 
lieries Co.,  1-5  mile  south-east  from  boring  No.  1,  shows  an  inter- 
esting feature  in  the  division  of  the  great  Raleigh  sandstone  by  a 
coal  and  fire-clay  horizon.  This  is  of  frequent  occurrence  in  the 
New  River  district,  though  the  intervening  coal  never  attains 
commercial  thickness.    The  record  is  as  follows : 

ROYAL  BORING  NO.  2. 

Elevation  Top  of  Hole,  2.509.0  A.  T. ;  Located  One-fifth  Mile 

South-east  of  Grandview,  Raleigh  County,  and 

2  Miles  Due  South  of  Prince. 


Thickness.  Depth 

Ft.  In. 

Surface    2     '■' 

Sandstone    <><)     0 

Coal.    lAttlr    Raleigh 0     4 

Fire   clay 0     0 

Slate  anfl  fire  ilav 1     3 


Ft. 
2 

()2 

In. 

3    "1  Upper  Raleigh 
W    \  Sand.fioue.  60' 

f)2 
60 
70 

7 

1     [  8'   1 " 

4 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sandstone    17  11  88     3    ' 

Sandy   slate 2  10  91     1 

Sandstone   51  11  143     0 

Sandy  slate 2     9  145     9 

Sandstone 17     7  163     4 

Slate    1     0  164     4 

Coal,  Beckley 0  10 

Fire  clay  and  bastard  Hmestone.  .     5     9 

Sandy  slate 12     7 

Sandstone  and  sandy  slate 12     0 

Slate    1    0 

Green  shale,  sandy 5     3 

Sandstone     11     9 

Green  shale  and  sandy  slate 11     8 

Sandstone  and  sandy  slate 18     5 

Sandy  slate  and  sandstone 23     7 

Sandy    slate 1     8 

Slate    10  11 

Coal,  Fire  Creek 2     4  282     1 

Fire   clay 8     5  290     6    | 

Sandstone  30     9  321     3    | 

Coal.  Little  Fire  Creek 0     6  321     9 

Slate  and  sandstone 9     4  331     1 

Sandstone  and  slate  to  bottom...  11     2  342    3 


^  Lower  Raleigh 
'  Sandstone,  93' 


165     2       Bot.  2343.9  A.  T. 


HW  7" 


Bot.  2226.9  A.  T. 

39'  2" 

Hot.  2187.3  A.  T. 


170 

11  1 

183 

6 

195 

6 

196 

6 

201 

9 

213 

6 

225 

2 

243 

7 

267 

2 

268 

10 

279 

9  J 

The  interval  between  the  Beckley  and  Fire  Creek  coals  is 
1173^  feet  in  No.  2  bore  hole,  as  against  123  feet  in  No.  1.  and 
the  elevation  of  the  Fire  Creek  seam  is  863^  feet  higher  in  No.  2 
than  in  No.  1,  thus  indicating  a  rise  of  about  180  feet  to  the  mile 
in  a  south-east  direction.  The  interval  of  the  Little  Fire  Creek 
coal  below  the  Fire  Creek  bed,  which  is  only  23  feet  in  bore  hole 
No.  1,  has  increased  to  39  feet  in  No.  2.  This  same  interval  is 
about  60  feet  at  Royal  mine  No.  1,  as  measured  by  barometer  on 
the  crop  below  the  entrance  to  the  mine,  thus  well  illustrating  the 
varying  thickness  of  the  intervals  which  separate  the  coal  beds 
of  the  New  River  and  Pocahontas  groups. 

The  Fire  Creek  coal  has  thinned  to  less  than  two  feet  and  a 
half  in  this  boring. 

Bore  hole  No.  76  of  the  New  River  Collieries  Co.,  is  located 
on  the  plateau  north  from  Piney  Creek,  near  Lanark,  5  to  6  miles 
distant  from  Prince  station,  and  there  the  following  succession 
is  reported : 
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BORE  HOLE  NO.  76. 


By  New  River  Collieries  Co.;  Elevation  Top  of  Hole,  3,266.0 

A.  T.;  Located  at  Lanark,  Near  Mouth  of  Stanaford 

Branch  of  Piiley  Creek,  Raleigh  Co.,  and  4^4  Miles 

N.  5°-10°  W.  from  Bore  Hole  No.  2. 


Thickness. 
Ft.  In. 

Surface    6  0 

Brown  shale 3  0 

Soapstone   10  0 

Sandstone  and  shale 9  0 

Sandstone,  hard 52  0 

Soapstone   2  0 

Sandstone,    hard 18  0 

Sandstone,  hard  and  coal  spars..  12  0 

Sandstone,  hard 6  0 

Shale,  dark  sandy 8  5 

Coal  and  slate.  Little  Raleigh....  1  2 

Fire  clay 3  2 

Light  sandy  shale 15  0 

Shale,  light 9  3 

Sandstone    70     0 

Sandstone  and  coal  spars 5     0 

4 
5 
3 
0 


Depth. 

Ft.  In. 

6  0 

9  0 

19  0 

28  0 

80  0 

82  0 

94  0 

106  0 

112  0 

120  5 

121  7 
124  9 
139  9 
149  0 

219  0    i  Lower  Raleigh 

224  0    ]  Sandstone,  75' 

230  4 

232  9       Bot.  2033.2  A.  T. 

237  0 

246  0 

258  0 

288  0 

296  0 

334  10 

336  6 

339  0 


Upper  Raleigh 
Sandstone,  84' 


Bot.  2144.4  A.  T. 
37' 


102'   1' 


Bot.   1929.5  A.  T. 


Shale,   dark 6 

Coal,  Beckley 2 

Fire  clay 4 

Soapstone   9 

Shale,  light 12     0 

Sandstone    30    0 

Sandstone  and  coal  spars 8     0 

Shale,  dark 38  10 

Coal,  Fire  Creek 1     8 

Fire  clay  to  bottom  of  hole 2     6 

The  division  of  the  Raleigh  sandstone  by  the  coal,  lire  clay 
and  shale  formation,  37  feet  in  thickness,  is  revealed  by  the  drill 
in  this  record  and  it  also  shows  in  outcrop  along  the  top  of  the 
Piney  Creek  gorge. 

The  Beckley  coal  has  here  thickened  up  to  23/2  feet,  but  the 
Fire  Creek  seam,  102  feet  lower,  has  still  further  thinned  to  less 
than  2  feet,  while  the  elevation  of  this  coal  bed  is  only  1929.5 
A.  T.  instead  of  2190.2.  and  2226.9  in  bore  holes  Nos.  1  and  2, 
respectively,  thus  showing  a  dip  of  practically  300  feet  between 
the  locality  of  bore  hole  No.  2  and  No.  76,  in  a  distance  of  about 
4^/^  miles  5°  to  10°  north  of  west. 

The  interval  from  the  Beckley  coal  up  to  the  surface  in  bore 
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hole  76  is  230  feet,  and  hence  must  be  near  the  horizon  of  the 
Sewell  coal,  since  its  vertical  distance  above  the  former,  seldom 
exceeds  225  feet. 

In  bore  hole  No.  77,  only  2000  feet  distant  from  No.  76,  the 
Beckley  coal  has  thickened  up  to  nearly  7  feet,  including  a  slaty 
coal  parting  of  2^/^  feet  just  above  the  middle,  while  the  Fire 
Creek  coal,  117  feet  lower,  has  also  increased  slightly  over  the 
thickness  shown  in  No.  76.  The  succession  in  No.  77,  where  the 
tripple  character  of  the  Raleigh  sandstone  is  again  finely  ex- 
hibited, is  as  follows : 

BORE  HOLE  NO.  77. 

By  New  River  Collieries  Co.;  Elevation  of  Hole,  2,207.0.  A.  T.; 

Located  in  Raleigh  County,  Near  Forks  of  Road,  at  Top 

of  Mountain,  on  Stanaford  Branch  of  Piney  Creek, 

and  y%  Mile  N.  30°  E.  of  Beckley,  or  ^  Mile 

S.  45°  W.  of  Bore  Hole  No.  76. 


Thickness. 

Ft.  In. 

Surface    6  0 

Sandstone,  hard 22  0 

Soapstone   2  6 

Sandstone,  hard 16  0 

Sandstone,  hard  and  coal  spars . .   10  0 

Sandstone,  hard 17  0 

Sandstone,  hard  and  coal  spars..     2  0 

Sandstone,  hard 3  0 

Sandstone,  hard  and  coal  spars..     3  0 

Coal,  bony    ]     0  1 

(■  Little  Raleigh 

Slate,  black  J 1  8 

Shale,    sandy : 10  0 

Sandstone  and  shale 17  0 

Sandstone  48  0 

Sandstone  and  coal  spars 3  0 

Slate   0  9 

'^'-'"^                             1  Becklev           ^  ''' 
Slate  and  coal  spars  )■  a'  in"              2.6 

Coal                       ^        j6    10                 2  3 

Fire  cla)- 3  8 

Soapstone   19  0 

Shale,    light 13  6 

Sandstone  45  0 

Shale,  dark 35  6 

Coal,  Fire  Creek 2  4 

Fire  clay  to  bottom  of  hole 2  2 


Depth. 
Ft.  In. 
6    0 
28     0 
30     6 
46     6 


56    6    I  Upper  Raleigh 


73 

75  6 

78  6 

81  6 

81  7 


Sandstone,  76i' 


i 

Bot.  2125.4  A.  T 

83 

3 

^  11'  9" 

93 

3    J 

110 
158 
161 

3    1 
3 
3    J 

Lower  Raleigh 

"  Sandstone,  68' 

162 

0 

163 

7 

166 

1. 

168 

10 

Bot.  2038.2  A.  T. 

172 

6    1 

191 

6 

205 

0 

1- 116'  8" 

250 

0 

285 

6 

287 

10 

Bot.  1919.3  A.  T 

290 

0 
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Bore  hole  No.  78  is  less  than  a  mile  distant  from  No.  77,  and 
yet  the  strata  there  show  a  surprising  difference,  the  Upper 
Raleigh  sandstone  having  practically  doubled  in  thickness,  while 
the  Beckley  coal  has  disappeared  entirely,  but  its  horizon  is 
marked  by  a  bed  of  fire  clay  at  a  depth  of  243^/2  from  the  surface. 
The  Fire  Creek  coal,  however,  holds  its  regular  place  in  the 
series,  at  an  elevation  only  17  feet  higher  than  found  in  No.  77, 
while  the  interval  between  this  coal  and  where  the  Beckley  coal 
belongs  remains  practically  the  same.  The  succession  in  bore 
hole  No.  78  is  as  follows : 

BORE  HOLE  NO.  78. 

By  New  River  Collieries  Co.;  Elevation  Top  of  Hole  2298.0 

A.  T. ;  Located  in  Raleigh  County,  Near  Lanark,  on 

Stanaford  Branch  of  Piney  Creek;  0.8  Mile 

N.  70°  E.  of  Bore  Hole   No.  77. 


Thickness. 
Ft.  In. 

Surface 3     0 

Sandstone,  hard 85     0 

Sandstone,  hard  and  coal  spars..  4     0 

Sandstone,  hard 48     0 

Shale,  dark,  sandy 7 

Coal,  dirty,  Little  Raleigh 0 

Fire   clay 4 

Sandy  shale 13 

Sandstone    17 

Sandstone  and  coal  spars 4 

Sandstone  43 

Slate    dark 10 

Shale,  dark 4     0 

Fire  clay,  (Beckley  horizon) 4  0 

Soapstone    20  6 

Light  sandy  shale 17  6 

Sandstone  20  0 

Shale,  sandy 7  9 

Sandstone   fi  6 

Shale,  dark  sandy 31  6 

Slate,    hlack 7  0 


Depth. 

Ft.  In. 


3 

88 

92 

140 


0 

147 

8 

147 

4 

152 

0 

165 

6 

182 

0 

186 

0 

229 

0 

239 

243      6 


247 
268 
285 
305 
313 
319 
351 
358 
361 
363 


0 

Q    !  upper  Raleigh 
Q    I  Sandstone,  137' 

0  1 

8  f  Bot.  2150.4  A.  T. 

0  [       25' 

0  J 

„    1  Lower  Raleigh 
»     [  Sandstone.  64i 

6 

\  Tt)p  of  lire  clav 
)  .■.'().-.4..->  .\.  T. 


6 
0 

6 

G 

■■i     f 

9 

3 

3 

1 

3 


14'     9" 


Bot.   1937.0  A.   T. 


Coal,  Fire  Creek 2  10 

l-ire  clay 2     2 

In  this  same  region,  boic  hole  No.  79,  put  down  l)y  the  New 
River  Collieries  Co.,  reveals  the  following  succession: 
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BORE  HOLE  NO.  79. 

By  New  River  Collieries  Co.;  Elevation  Top  of  Hole  2233.0 

A.  T. ;  Located  in  Raleigh  County,  Near  Lanark,  on 

Stanaford  Branch  of  Piney  Creek,  One-half 

Mile  East  of  Bore  Hole  No.  77. 


Thickness. 
Ft.  In. 


Depth. 
Ft.  In. 

8     0 


\  Upper  Raleigh 
93     0    \  Sandstone.  85' 


Bot.  2139.8  A.  T. 
j       13'  3" 

[  Lower  Raleigh 
J  Sandstone,  77' 

Bot.  2047.1  A.  T. 


■Ill'  11" 


Bot.  1933.0  A.  T. 


Surface    8     0 

Sandstone,  hard 8.5     0 

Slate,   black 0     2  93    2    ] 

Coal,  bony,  Little  Raleigh 0     1  93     3     f- 

Soapstone   13     0  106    3 

Sandstone    55     0  161     3 

Sandstone  and  coal  spars 22     0  183     3 

Coal,   Beckley 2     7  185  10 

Fire  clay 7  0  192  10 

Shale,  dark 16  5  209  3 

Shale,    sandy 14  0  223  3 

Shale,  dark 1  6  224  9 

Slate,  black. 0  6  225  3 

Shale,  dark,  sandy 4  0  229  3 

Sandstone  31  0  260  3 

Shale,  dark,  sandy 30  0  290  3 

Slate,    black 7  6  297  9 

Coal,  Fire  Creek 2     2  299  11 

Fire  clay 2  10  302     9 

This  is  practically  a  repetition  of  No.  78  except  that  the 
Beckley  coal  reappears  with  a  thickness  of  nearly  3  feet  at  its 
proper  horizon,  7  feet  lower  than  its  place  in  No.  78,  while  the 
Fire  Creek  coed  is  only  4  feet  lower  in  No.  79  than  it  is  in  No. 
78,  but  the  interval  between  the  two  coal  beds  is  3  feet  less  in 
bore  hole  79  than  in  78. 

Very  fortunately  in  this  same  group  of  wells  and  near  to  the 
series  just  given  is  another  lying  north-west  of  them,  which 
begins  above  the  Sewell  coal  and  passes  through  the  Fire  Creek 
seam,  thus  clearing  up  all  doubt  as  to  the  stratigraphic  relations 
of  the  3  famous  coal  horizons  of  the  New  River  group.  This 
very  important  section  of  the  strata  is  revealed  by  the  record  of 
bore  hole  No.  80  of  this  series  as  follows : 
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BORE  HOLE  NO.  80. 


By  New  River  Collieries  Co.;  Elevation  Top  of  Hole  2264.0 

A,  T. ;  Located  in  Raleigh  County,  Near  Lanark,  on 

Stanaford  Branch  of  Piney  Creek,  0.8  Mile 

N.  45°  W.  of  Bore  Hole  No.  77. 


Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface  .5  0  5  0 

Sandstone    42  0  47  0 

Shale,  sandy 13  0  60  0 

Coal                       I     ^        jj    4  8  64  8 

Coal   and   slate]     •^^«'^"    0  10  65  6       Bot.  2198.5  A.  T. 

Fire    clay 18  67  2 

Sandstone  and  shale 30  0  97  2 

Slate,  dark 0  6  97  8 

Fireclay 2  6  100  2 

Sandstone  14  0  114  2  1  rr^^^„  i?„i^-^i 

Sandv  shale  4  0  118  2  I  Upper  Raleigh 

c      J  .           at  n  100  o  1  Satidstone  82' 

Sandstone  ( 64  0  182  2  J 

Shale,  dark 6  6  188  8    ] 

Shale,  sandy 3  0  191  8    \  Lower  Raleigh 

Shale,   dark 3  0  194  8    |  Sandstone.  64' 

Sandstone   64  0  258  8    J 

Shale,  dark 12  0  270  8 

Coal  and  slate.  Be cklev 0  6  271  2      Bot.  1993.0  A.  T. 

Shale,  sandy 3  0  274  2 

Sandstone  65  0  339  2 

Shales,  dark,  sandy 8  0  347  2 

Sandstone    10  0  357  2 

Slate,  dark 4  6  361  8 

Slate,  .black 10  6  372  2 

Coal,  Fire  Creek 2  4  374  6      Bot.  1889.5  A.  T. 

Fire    day 0  6  375  0 

This  important  record  in  the  region  where  there  are  large 
mines  in  the  Sewell  coal,  proves  this  bed  to  have  an  interval  of 
205  feet  above  the  Beckley  coal  horizon,  and  307  feet  above  tlie  Fire 
Creek  coal.  This  section  when  compared  with  the  record  of  bore 
hole  No.  78,  shows  that  the  immense  thickening  of  the  U pper 
Raleigh  sandstone  (137'),  has  there  entirely  displaced  or  cut  out 
the  Se7vell  coal  at  that  locality  since  the  boring  at  No.  78  began 
at  358  feet  above  the  Fire  Creek  seam.  The  record  of  No.  78  is 
a  fine  illustration  of  erosion  during  the  deposition  of  the  Potts- 
ville  sediments. 

The  Beckley  coal  horizon  is  shown  in  bore  hole  No.  80  at  a 
flcpth  of  27  feet,  but  the  coal  is  only  fi  inches  thick,  while  the 
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interval  between  it,  and  the  Fire  Creek  bed  has  thinned  away  to 
only  101  feet. 

The  record  also  shows  that  the  Sewell  coal  is  separated  from 
the  top  of  the  Upper  Raleigh  sandstone  by  a  shale  interval  of  only 
35  feet,  and  that  a  fire  clay  (which  may  possibly  represent  the 
Welch  cool  horizon)  lies  directly  on  that  great  sandstone  deposit. 
This  shale  interval  between  the  Sewell  coal  and  the  Upper 
Raleigh  sandstone  is  frequently  70  feet  in  thickness. 

It  will  be  of  interest  to  compare  the  thickness  and  structure 
of  the  Raleigh  sandstone  group  as  revealed  by  these  several  bor- 
ings made  by  the  New  River  Collieries  Co.,  as  follows : 

[Upper  Raleigh  sandstone...   60'  0"] 

Royal  Bore  Hole  No.  2.  \  Shales  and  thin  coal 8  1    }■  161'  1" 

[Lower  Raleigh  sandstone...  93  0   J 

f  Upper  Raleigh  sandstone...  84'  0"] 

Bore  Hole  No.  76 \  Shales  and  thin  coal 37  0    }■  196'  0" 

[Lower  Raleigh  sandstone...  75  0   J 

[Upper  Raleigh  sandstone...  76'  6"] 

Bore  Hole  No.  77 \  Shales  and  thin  coal 11  9    1^  156'  3" 

[  Lower  Raleigh  sandstone ...  68  0   J 

[Upper  Raleigh  sandstone. .  .187'  0"! 

Bore  Hole  No.  78 \  Shales  and  thin  coal 25  0    |- 226'  6" 

[Lower  Raleigh  sandstone...  64  6   J 

[Upper  Raleigh  sandstone 85'  0"  "| 

Bore  Hole  No.  79 \  Shales  and  thin  coal 13  3    \  175'  3" 

[Lower  Raleigh  sandstone...  77  0   J 

'^  [Upper  Raleigh  sandstone...  82'  0"] 

Bore  Hole  No.  80 j  Shale   parting 12  6    \  158'  6" 

[Lower  Raleigh  sandstone...   64  0   J 

These  six  borings  reveal  a  variation  in  thickness  of  the 
group  between  156'  3",  and  196',  if  we  leave  No.  78  out  of  con- 
sideration, which  is  evideritly  abnormal,  the  great  thickness  (226' 
6")  there  shown  being  probably  due  to  local  erosion  in  Pottsville 
time. 

The  parting  shales  in  which  a  thin  coal  is  present  in  all 
except  No.  80,  varies  between  8'  1"  and  37',  so  that  these  parting 
shales  appear  to  be  a  constant  feature  in  the  New  River  region. 

About  12  miles  due  north  from  bore  holes  Nos.  1  and  2  at 
Grand  View,  the  New  River  Collieries  Co.,  has  put  down  another 
group  of  borings,  two  miles  west  from  Sewell,  and  about  the 
same  distance  north  from  Dimmock. 

Bore  hole  No.  67  of  this  group  is  situated  farthest  to  the 
south-east  and  is  one  mile  and  a  half  due  west  from  East  Sewell. 
Its  record  reads  as  follows : 
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BORE  HOLE  NO.  67. 

By  New  River  Collieries  Co.;  Elevation  Top  of  Hole  2020.5 

A.  T. ;  Located  in  Fayette  County,  East  Side  of  New 

River,  2.6  Miles  N.  30°  E.  of  Thurmond,  and 

0.8  Mile  East  of  Bore  Hole  No.  65. 


Thickness. 

Ft.  In. 

Surface    13  0 

Sandstone   22  0 

Slate,  dark 2  6 

Coal,  Hughes  Ferry  F 0  11 

Bastard  fire  clay 1  6 

Sandstone  9  0 

Shak-,   dark 47  6 

Sandstone   12  0 

Shales,    dark 5  0 

Sandstone    7  0 

Shale,   dark 13  1 

Coal   1  0 

Bastard  fire  clay 1  6 

Shale  and  sandstone 40  0 

Shale,   dark 5  0 

Coal,    laegerf 0  10 

Fire    clay 7  5 

Shale,  light 13  0 

Sandstone   14  6 

Shale  and  sandstone 16  0 

Sandstone   36  9 

Slate,  gray 8  0 

Coal,    Sewell 4  3 

Slate,  dark,  and  coal  streaked....  2  6 

Shale,    dark 11  3 

Coal .  "splint"  from  SczvcU 0  8 

Shale,    dark .17  0 

Bastard  fire  clay 17  4 

Sandstone   2  0 

Bastard  fire  clay 1  3 

Sandstone,  very  hard,   Upper  Ra- 
leigh      R9  1 

Slate,  dark 2  6 

Coal.   Little  Raleigh 0  6 

Shale,  light 22  0 

Sandstone   3  9 

Shale,   light 1  6 

Sandstone   1  0 

Shale,  light 1-1  2 

Slate,  dark 1  6 

.Sandstone   1  0 

Shale,  light 14  2 

Slate,   dark 3  4 

Slat.-,  dark^    (,,  ,,„f          0  8 

C  onl                I                                14 


Depth. 

Ft.  In. 

13  0 

35  0 

37  6 

38  5 

Bot, 

1982.1  A. 

T. 

39  11 

48  11 

96  5 

108  5 

113  5 

120  5 

133  6 

134  6 

Bot. 

1886.0  A. 

T. 

136  0 

176  0 

181  0 

181  10 

Bot. 

1838.7  A. 

T. 

189  3 

202  3 

216  9 

232  9 

269  6 

277  6 

281  9 

Bot. 

1738.8  A. 

T. 

284  3 

295  6 

296  2 

Bot. 

1724.4  A. 

T. 

333  2 

350  6 

352  6 

353  9 

442  10 

209' 

10" 

445  4 

445  10 

f  Bot 

1574.6  A. 

T. 

467  10 

471  7 

473  1 

474  1 

488  3 

473  1 

474   1 

488  3 

49]   7 

492   1 

492  9 

404   1 

Bot. 

1526.4  A  T. 
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Shale,  dark 2  8  496  9 

Sandstone,  hard 4  0  500  9 

Shale,   gray 5  9  506  6 

Coal  ("split"  from  Beckley) 10  507  6      Bot.  1513.0  A.  T. 

Bastard  fire   clay 0  6  508  0 

Sandstone   9  6  517  6 

Shale,   dark 34  0  551  6 

Slate,  dark 8  0  559  6 

Sandstone   2  2  561  8 

Shale,  dark 1  9  563  5 

Shale,   gray 35  7  599  0 

Slate,  dark 10  600  0 

Coal,  Fire   Creek 5  5  605  5       Bot.  1419.1  A.  T. 

Plre  clay 2  7  608  0 

In  this  record  3  thin  coals  occur  above  the  Sewell  seam  at 
intervals  of  100',  147'  and  243'  above  the  bottom  of  that  bed,  the 
highest  one  being  most  probably  identical  with  a  coal  that  is 
often  present  a  short  distance  below  the  base  of  the  'Nuttall  sand- 
stone. 

The  small  coal  {Little  Raleigh)  which  is  so  often  found 
between  the  two  members  of  the  Raleigh  sandstone,  is  also  present 
here  just  below  the  Upper  Raleigh  sandstone,  and  164  feet  below 
the  Setvell  coal,  while  the  Beckley  coal  although  thin,  is  repre- 
sented at  1526.4'  A.  T.  and  210  feet  below  the  base  of  the 
Seivell  coal. 

A  thin  bed  (12")  of  coal  is  also  present  10', 9"  below  the 
latter  seam,  and  may  be  a  "split"  from  it. 

The  Fire  Creek  coal  is  present  in  good  thickness  at  111'  4" 
below  the  Beckley  bed,  and  323'  8"  below  the  Sezvell  seam. 

The  dip  of  this  Fire  Creek  bed  from  Royal  bore  hole  No.  1 
in  the  11  miles  (nearly  north)  distance  is  (2190'. 2-1419'. 1) 
771'.1  feet  or  practically  70  feet  to  the  mile. 

Bore  hole  No.  68  is  about  a  mile  nearly  due  north  from  No. 
67,  and  its  record  is  as  follows : 
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BORE  HOLE  NO.  68. 


By  New  River  Collieries  Co.;  Elevation  Top  of  Hole  1620.0 

A.   T.;    Located   in  Fayette    County,    1.6    Miles 

S.  85°  W.  of  Sevi^ell,  and  at  Forks  of 

Coal   Run,  Near  Head. 


Thickness. 

Ft.  In. 

Surface    10     0 

Sandstone  45  0 

Shale,  dark 5  0 

Sandstone    4  0 

Shale,    dark 13  7 

Sandstone    2  8 

Shale,    dark 17     6 

Coal 
Slate 
Coal  and  slate 


Slate 
Boiiv  coal 


Little  Raleigh 
coal,  2'  3" 


0  6 
0  5 
0  10 
0  6 
0     4 


Bastard  fire  cla}' ".     1  10 

Sandstone 7  6 

Sandstone,  very  hard 56r  0 

Shale,    dark 66  0 

Shale,   hght 13  3 

Sandstone   4  6 

Shale,    light 0  6 

Sandstone   2  0 

Shale,   light 1  3 

Sandstone  1  0 

Shale,   light 2  0 

Sandstone   11  0 

Slate,  gray 3  11 

Coal.  Fire  Creek 1  5 

Fire    clay 6  1 

Slate,  gray 11  o 

Slate,  daric 0  6 

Bone  coal,  "split"  from  Fire  Creek    0  4 

Shale,   light 7  3 

Sandstone    13  4 

Shale,  dark 13  5 


Depth. 
Ft.  In. 

10  0 
55     0    1 

11  ^    [upper  Raleigh 
^:     !:     (  Sandstone,  70'  3' 


Bot.  1519.7  A.  T. 


80  3 

97  9 

98  3 

98  8 

99  6 
100  0 
100  4 
102  2 

109  8    I  Lower  Raleigh 

165  8    j  Sandstone,  63'  6' 

231  8 

244  11 

249  5 

249  11 

251  11 

253  2 

254  2 
256  2 
267  2 

271  1 

272  6 
278  7 

289  7 

290  1 
290  5 
297  8 
311  0 
324  r. 


Bot.  ]  347.5  A.  T. 


Bot.  1.129.6  A.  T. 


This  bore  hole  starts  below  the  horizon  of  the  ScwcU  coal. 
which  according  to  the  dip  (1419.1-1347'.5)  of  the  Fire  Creek  bed 
Ijctween  No.  67  and  No.  68  shnnld  be  fntnid  at  an  elevation  of 
inrn'.O  a.  T..  or  71.n  feet  over  the  mouth  of  No.  68  bore  hole. 

The  ".split  up"  coal  at  172'  2"  above  the  base  of  the  Fire 
Creek  seam  appears  to  represent  the  Little  Ralcis;h  coal  of  bore 
hole  No.  07,  which  is  there  1<!0  feet  above  the  Fire  Creek, 
and  164  feet  below  the  Servell  bed. 
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The  Beckley  coal  appears  to  be  entirely  absent  from  the  section 
having  been  eroded  by  the  great  development  of  the  Lozver 
Raleigh  sandstone.  The  streak  (4")  of  bony  coal  at  18  feet 
below  the  Fire  Creek  seam  may  be  the  one  which  has  been  termed 
the  Little  Fire  Creek  in  Royal  bore  hole  No.  1  at  23  feet  below 
the  main  Fire  Creek  bed. 

Bore  hole  No.  65  is  about  one  mile  distant  from  No.  68  and 
in  a  direction  west  of  south-west.  The  record  of  the  boring  is  as 
follows : 

BORE  HOLE  NO.  65. 

By  New  River  Collieries  Co.;  Elevation  Top  of  Hole  1852.5 

A.  T. ;  Located  on  West  Side  of  New  River,  in 

Fayette  County,  One  Mile  and  a  Half 

Due  North  of  Dimmock  and 

2.4  Miles  N.  10°  E.  of 

Thurmond. 


Thickness. 

Ft.  In. 

Surface 30  0 

Dark  shale 24  0 

Slate  0  8 

Bone  0  4 

Coal,  laeger? 1  2 

Bastard  fire  clay 1  0 

Sandstone    66  0 

Slate,  gray 6  6 

Coal,    Sewell 4  2 

Bastard  fire  clay 4  6 

Shale,   dark 59  0 

Sandstone,  hard 53  8 

Shale,  dark 8  0 

Sandstone,  hard 17  8 

Shale,  hard 6  0 

Coal,  Little  Raleigh 0  2 

Bastard  fire  clay 6  0 

Shale,  dark 6  0 

Sandstone 8  0 

Dark  shale 24  2 

Coal,  Beckley 1  4 

Bastard  fire  clay 2  8 

Sandstone,   hard 30  6 

Coal.  Little  Beckley 1  10 

Shale,  dark 0  8 

Sandstone   4  5 

Shale,  dark 13  10 

Sandstone    / 3  2 

Shale,  dark 22  8 


Depth. 

Ft.  In. 

30  0 

54  0 

54  8 

55  0 

56  2 

Bot.  1796.4  A. 

T. 

57  2 

123  2 

129  8 

133  10 

Bot.  1718.7  A. 

T. 

138  4 

197  4 

251  0 
259  0 
276  8 

Upper  Raleigh 
Sandstone,   79' 

4" 

282  8 

282  10 

Bot.  1569.7  A. 

T. 

288  10 

^ 

294  10 

302  10 

327  0 

328  4 

Bot.  1524.2  A. 

T. 

331  0 

361  6 

362  4 

Bot.  1490.2  A. 

T. 

363  0 

367  5 

381  3 

384  5 

407  1 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Shale  and  sandstone 24  0  431  6 

Slate,   gray 2  5  433  6 

Coal.  Fire  Creek 3  5  436  11      Bot.  1415.5  A.  T. 

Bastard  fire  clav 5  0  44111 

Shale,  grav 19  7  461  6 

Coal,  Little  Fire  Creek 10  462  6       Bot.  1390.0  A.  T. 

Bastard  fire  clay 2  6  465  0 

The  elevation  of  the  Fire  Creek  seam  is  here,  ( 1415'. 5- 
1347'.o),  68  feet  higher  above  tide  than  at  bore  hole  No.  68, 
which  reveals  the  presence  of  an  anticlinal  axis  crossing  the 
measures  in  the  vicinity  of  Sewell. 

The  Beckley  coal  comes  in  again  at  196^  feet  below  the 
Sewell  seam,  and  108'  7"  above  the  Fire  Creek  bed,  although  too 
thin  (1'  4")  for  commercial  value. 

The  Little  Raleigh,  Little  Beckley,  and  Little  Fire  Creek 
coals,  although  of  no  economic  importance,  are  present  in  the 
section. 

Bore  hole  No.  66  is  situated  north-westwardly  about  one  mile 
and  a  quarter  from  No.  65,  and  its  record  is  as  follows : 

BORE  HOLE  NO.  66. 

By  New  River  Collieries  Co. ;  Located  in  Fayette  County,  One 

Mile  and  a  Quarter  N.  of  Bore  Hole  No.  65  by 

Same    Company,    and    2.6    Miles 

N.  10°  E.  of  Thurmond. 


Thickness. 

Ft.  In. 

Surface    33  0 

Shale,   dark 33  0 

Sandstone    8  0 

Shale,  ffark 2  0 

Sandstone   1  0 

Shale,    dark 1  6 

Sandstone 2  0 

Shale,  dark    24  0 

Sanflstonc    1  0 

Coal  . 1  I 

Bastard   fire   clay ]  (\ 

Sandstone   21  0 

Sandstone  and  shale 19  G 

Shale,  dark 5  7 

Cunl,  "lacgcr"? 0  6 


Depth. 

Ft. 

In, 

33 

0 

66 

0 

74 

0 

76 

0 

77 

0 

78 

6 

80 

6 

104 

6 

105 

6 

106 

7 

108 

1 

129 

1 

148 

7 

154 

2 

154 

8 
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Thickness. 
Ft.  In. 

Bastard  fire  clay 3  9 

Shaly   sandstone 51  0 

Sandstone 25  8 

Slate,  gray 5  8 

Coal,  Seivell 4  2 

Bastard  fire  clay 7  3 

Shale,  dark 65  5 

Coal,  "Welch" 0  4 

Shale,    dark 30  0 

Sandstone,  hard 35  0 

Shale,  dark 59  6 

Coal  and  bone,  Beckley 1  6 

Bastard  fire  clay 4  3 

Sandstone    2  3 

Shale,   dark 9  10 

Sandstone 0  1 

Coal,  Little  Beckley 0  6 

Bastard  fire  clay 1  0 

Sandstone    10  10 

Sandstone  and  shale 6  6 

Shale,  dark. 54  11 

Fire  clay 10  0 

Shale  and  sandstone ^ 10  0 

Sandstone 30  0 

Shale,  dark 3  0 

Slate,  dark .■ 5  2 

Coal,  Fire  Creek 0  4 

Fire    clay 7  6 

Shale  and  sandstone 2  0 

Slate,    dark 1  2 

Coal,  Little  Fire  Creek 0  6 

Bastard  fire  clay 2  0 

Shale,  dark 2  0 

Sandstone,   gray 15  6 

The  elevation  of  this  bore  hole  is  not  known  exactly,  but  it 
is  somewhere  about  1950'  A.  T. 

The  Seivell  coal  is  the  only  one  of  the  3  New  River  beds  that 
is  of  much  vlaue  in  it,  both  the  Beckley  and  Fire  Creek  beds  hav- 
ing thinned  below  commercial  thickness. 

The  Little  Fire  Creek,  and  Little  Beckley  coals  are  present, 
as  also  a  thin  representative  of  the  Welch  seam  at  73  feet  below 
the  Sewell  bed,  while,  above  the  latter  at  90'  3"  and  138'  5"  are 
the  two  thin  seams  recorded  in  bore  hole  No.  67  at  100'  and  147' 
respectively  above  the  Sewell  coal,  the  lower  of  which  is  very 
probably  identical  with  the  laeger  coal  of  McDowell  County. 

The  interval  from  the  Seiuell  coal  to  the  base  of  the  Beckley 
bed  in  this  section  is  199  feet,  and  from  the  Seivell  to  the  base  of 


Depth. 

Ft. 

in. 

158 

5 

209 

5 

235 

1 

240 

9 

244 

11 

252 

2 

317 

7 

317 

11 

347 

11 

382 

11 

442 

5 

443 

11 

448 

2 

450 

5 

460 

3 

460 

4 

460 

10 

461 

10 

472 

8 

479 

2 

534 

1 

544 

1 

554 

1 

584 

1 

587 

1 

592 

3 

592 

7 

600 

1 

602 

1 

603 

3 

603 

9 

605 

9 

607 

9 

623 

3 
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the  Fire  Creek  coal  is  347  feet  8  inches,  a  measurement  -iO  feet 
greater  than  shown  in  most  of  the  other  borings. 

In  February,  190-i,  the  writer  constructed  a  section  of  the 
measures  in  the  region  of  the  Parral  shaft,  Fa3'ette  County,  for 
Mr.  Samuel  Dixon,  general  manager  of  the  White  Oak  Fuel 
Company,  of  ]\IcDonald,  West  Virginia. 

This  shaft  is  about  7  miles  N.  75°  W.  of  bore  hole  No.  65 
of  the  New  River  Collieries  Company,  and  the  section  compiled 
from  the  surface  exposures,  and  other  borings  in  the  vicinity  is 
as  follows : 

Section  and  Record  at  Parral  Shaft  Fayette  County.     Eagle 

Bed  of  the  Kanawha  Series  Opened  North  From 

the  Stuart  and  Parral  Shafts. 


Thickness. 

Ft.  In. 

Sandstone  and  shale  with  one  thin  coal,  reported  near 

top  of  Knobs   (estimated) 100  0 

Coal,  Eagle 4  0 

Sandy  shales  and  sandstones,  with  two  or  three  thin 

coals  to  top  of  Collins  bore  hole 519  3 

Surface   -.     7  9 

Sandstone   32  0 

Slate    1  6 

Coal,  Lower  War  Eagle? 0  6 

Slate    8  6 

Sandstone,  white 43  0 

Slate,  black,   soft 23  0 

Sandstone,  glassy  conglomerate  (Nuttall) 122  0 

Shale,  black,  sandy 119  0 

Sandstone,  gray  conglomeratic 11  0 

Slate,  black 2  0 

Bone  coal 3  0 

Shale,  dark,  sandy 9  0 

.Sandstone,  gray  conglomeratic 16  0 

Sandy  beds,  dark,  hard 33  0 

Sandstone,  coarse 34  0 

Sandstone,   dark 11  0 

Sandstone,   gray 2  0 

Bone   coal 0  2 

Fireclay fi  0 

Sandstone,   coarse 3G  0 

.Sandstone,  dark  Chard  nuggets) 5  0 

Coal,   Scivcll 1  3 

I'iro    clay 0  6 

Sl-itc,  black,   soft 8  0 

.Shale,  dark,  sandy 45  0 

Sandstone,  gray,  hard  (Upper  Raleigh) 9ft  0 

Shale,  gray,  not  hard 12  0 

Shale,  daric  gray 1-1  0 


Depth. 

Ft. 

In. 

100 

0 

104 

0 

623 

3 

631 

0 

663 

0 

664 

6 

665 

0 

673 

6 

716 

6 

739 

6 

861 

6 

980 

6 

991 

6 

993 

6 

996 

6 

1005 

6 

1021 

6 

1054 

6 

1088 

6 

1099 

6 

1101 

6 

1101 

8 

1107 

8 

1143 

8 

1148 

8 

1149 

11 

1150 

5 

1 1 58 

5 

1203 

5 

1299 

5 

1311 

5 

1325 

5 
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Ft.  In.  Ft.  In. 

Thickness.  Depth. 

Sandstone,   dark 18  0  13^13     5 

Shale  and  sandstone,  dark,  sandy 12  0  1355     5 

Slate 0  6  1355  11 

-Coal,  Beckley 3  4  1359     3 

The  streak  (6")  of  coal  in  this  section  at  485  feet  above  the 
Sezvell  bed  comes  at  the  horizon  of  the  Lozver  War  Eagle  seam 
of  McDowell  Count3^ 

The  interval  of  1046  feet  between  the  Sewell  coal  and  the 
"4  bed"  mined  in  the  summits  of  the  hills  north  from  the  Parral 
and  Stuart  shafts,  renders  it  practically  certain  that  the  latter  is 
the  Eagle  bed  of  the  Kanawha  series,  since  the  No.  2  Gas  coal 
would  be  found  about  200  feet  higher. 

The  Beckley  coal  comes  in  here  with  a  fair  thickness  at  309' 
4"  below  the  Seidell  bed,  and  its  elevation  is  940  feet  above  tide, 
584.2  feet  (1524.2—940')  lower  than  in  bore  hole  No.  65  of  the 
New  River  Collieries  Company,  located  approximately  7  miles  S. 
75°  E.  from  the  Parral  shaft,  giving  a  dip  of  slightly  over  80  feet 
to  the  mile. 

Herberton,  on  the  Virginian  Railway,  is  about  10  miles  S. 
20°  W.  from  the  Parral  shaft,  in  which  the  Sezvell  coal  has  an 
elevation  of  1186|  feet  A.  T.  Several  drill  holes  have  been  put 
down  through  the  horizon  of  the  Sezvell  coal  in  the  vicinity  of 
Herberton,  the  records  of  which  have  been  kindly  furnished  by 
Messrs.  Clark  &  Krebs,  Civil  and  Mining  Engineers,  of  Kanawha 
Falls,  W.  Va.,  and  others. 

The  following  is  the  record  of  Bore  Hole  No.  2  for  the  Mc- 
Kinley  Land  Co.,  near  Herberton,  Fayette  County : 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Casing 8  0  8  0 

Crystalized    sandstone 29  6  37  6 

Sandstone,  shale  partings 11  3  48  9 

Shale  with  sandstone  partings 3  4  52  1 

Crystalized  sandstone 90  0  142  1 

Shale,  blue 7  0  149  1 

Sandstone,  shale  partings 10  0  159  1 

Shale,  sandstone  partings 43  0  202  1 

Shale,   dark 17  0  219  1 

Coal,  laegerf 0  8  219  9 

Fireclay 0  1  219  10 

Crystallized    sandstone 19  10  239  8 

Shale,  dark 37  0  276  8 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Slate,  black 5     0  281     8 

Bone  0     2  28110 

Coal,  Sewell 4     1  285  11 

Shale,  blue 20     3  306     2 

Bone    3     8  309  10 

Shale,    dark 14  311     2 

Ciystalized  sandstone  to  bottom 5  10  317     0 

Total   depth 317     0 

The  following  lecord  of  another  bore  hole  near  Cirtsville, 
Raleigh  County,  shows  the  succession  further  south  from  Bore 
Hole  No.  2,  just  given  :  ■  ■ 


Record  of  Diamond  Drill  Hole  No.  1,  on  Sand  Branch,  Raleigh 

County,  of  McKinley  Land  Co. ;  Elevation,  Top 

of  Bore  Hole,  1723  Feet  A.  T. 


Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface    10  4  10  4 

Crystalized  sandstone 30  9  41  1 

Sandstone,  shale  parting 9  ?,  50  4 

Shales,  sandstone  partings 69  4  119  8 

Shale,  blue 3  0  122  8 

Coal,  lacgcr? 0  8  123  4 

Shale,   dark 4  2  127  6 

Sandstone,  shale  partings 17  3  144  9 

Crystalized    sandstone 24  3  169  0 

Shale,  sandstone  partings 0  2  175  2 

Shale,  blue ." 20  7  195  9 

Coal 

Fire  clay 
Coal 


0     8  196     5 

0     7  197     0 


•^/'Yi  i'  2   10  199  10 

^    ^^  0     7  200     5 

2     3  203     a 


Bone 
Coal 
Slate,  with  coal  parting  (elevation  1520'  A.  T.) 0     4  203     0 

AboiU  n  miles  S.  40°  W.  from  Parral  Shaft  and  just  above 
the  mouth  of  Phim  Orchard  Creek,  a  tributary  of  Paint,  a  hole 
sunk  for  the  Phmi  Orchard  Land  Co.,  as  Drill  Hole  No.  1,  is 
reported  with  the  following  record  : 
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Record  o£  Hole  No.  1,  Drilled  by  the  Plum  Orchard  Land  Co., 
on  the  Painter  Farm,  Fayette  County. 


Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sandstone  (Nuttall) 83    0  83  0 

Shale,    sandy 26    0  109  0 

Shale,  dark 5    0  114  0 

Coal  (Hughes  Ferry F) 1     0  115  0 

Sandstone  and  shale 58     0  173  0 

Sandstone,   hard 42     0  215  0 

Sandstone  and  shale 38     0  253  0 

Shale,  dark,  coal  at  base 14    0  267  0 

Sandstone,  hard 65    0  332  0 

Sandstone  and  shale 30    0  362  0 

Coal,  Sewell 3     2  365  2 

Shale,   gray 7  10  373  0 

Sandstone,   hard 80     0  453  0 

Sandstone  and  shale 56    0  509  0 

Sandstone  in  layers  of  from  14'  to  30' ;  bottom  of 
ledges  composed  of  shale,  sulphur  and  sand  con- 
glomerate       86     6  595  6 

Sandstone,  hard 47     6  643  0 

Sandstone,  hard,  sulphur 27     0  670  0 

Sandstone,   hard 84    0  754  0 

Sandstone,  conglomerate 8     0  762  0 

Sandstone,  showing  of  coal 30     0  772  0 

Sandstone    35     0  807  0 

Shale,   dark 2     0  809  0 

Sandstone 9     0  81S  0 

Shale,   dark 10     0  828  0 

Sandstone   13    0  841  0 

Shale   3     0  844  0 

Sandstone  and  shale 12    0  856  0 

Sandstone   ., 10     0  866  0 

Shale,  dark 6    0  872  0 

Sandstone    2    0  874  0 

Shale,   dark 8     0  882  0 

Sandstone,  hard,  base  of  Pottsville 3     0  885  0 

Shale,  red  and  green 10    0  895  0 

Sandstone  and  shale 105    0  1000  0 

Sandstone  and  shale 17     8  1017  8 

Sandstone,  hard 26    4  1044  0 

Sandstone,  light  and  dark 8    0  1052  0 

Sandstone,   dark 67    0  1119  0 

Sandstone  and  shale 11    0  1130  0 

Shale,   dark 75     0  1205  0 

Sandstone  to  bottom 10     6  1215  0 

This   record  passed   entirely  through   the  Pottsville  series, 
striking  the  Mauch  Chunk  red  beds  at  885  feet.     It  starts  at  about 

700  feet  below  the  Eagle  coal,  since  at  the  Parral  shaft,  only  5^ 

miles    north-eastward,    the   interval   between    this    coal    and  the 

Sezvell  seam  is  1046  feet.    It  also  begins  about  50  feet  below  the 
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top  of  the  Nuttall  sandstone,  and  approximately  1650  feet  above 
tide.  The  sandstone,  83  feet  thick  at  the  top  of  the  hole,  is  the 
lower  poTtion  of  the  Nuttall,  since  its  upper  50  feet  makes  a  bold 
terrace  above  the  mouth  of  the  drill  hole. 

The  record  reveals  the  complete  absence  of  all  the  coal  beds 
below  the  Sewell  with  the  exception  of  some  thin  streaks  of  coal 
in  10  feet  of  sandstone  at  763'  to  772',  about  400  feet  under  the 
former  coal. 

About  2f  miles  nearly  due  south  from  Hole  No.  1,  is  Hole 
No.  2  of  the  Plum  Orchard  series  on  the  Deal  fann,  and  its  record 
is  reported  as  follows : 

Record  of  Hole  No.  2,  Drilled  by  the  Plum  Orchard  Land  Co., 
on  the  Deal  Farm,  Fayette  County. 

Thickness. 
Ft.  In. 

Soil  and  boulders 10  0 

Sandstone,   dark 2  If 

Coal   (Hughes  Ferry?) 0  9 

Sandstone,   dark 15  3i 

Sandstone    18  10 

Sandstone  and  shale 27  2 

Shale,  sand}'. . . .  .' 15  1 

Sandstone    64  0 

Sandstone  and  shale 19  9 

Shale   4  6 

Sandstone  and  shale 18  6 

Sandstone   30  7 

Shale  X..     2  3 

Coal  (laeger?) 1  3 

Shale,  sandy 6  6 

Sandstone  and  shale 13  6 

Shale,  dark 36  11 

Cnal,  impure  (Sewell) 2  5 

Shale,    soft 16  9i 

Coal  ("spur,  Sewell,  Welch) 0  44 

Shale   2  5 

Sandstone   IS  0 

Sandstone  and  shale 31  8 

Shale,   sandy 1  4 

Sandstone,  hard 60  0 

Sandstone,  conRlomerate 17  11 

Sandstone  and  shale 6  .'> 

Shale,  sandy 14  1 

Cnnl,  Little  Raleigh 0  6 

Shalf,   dark 10  10 

Sandsffinc  and  shale 7  3 

Sandstone,   hard 129  2 

Sandstone,  ronKlomcratc 10  6 

Sandstone,  hard 10  4 


Depth. 

Ft. 

in. 

10 

0 

12 

If 

12 

lOf 

28 

2 

47 

0 

74 

2 

89 

3 

153 

3 

173 

0 

177 

6 

196 

0 

226 

7 

228 

10 

230 

1 

236 

7 

250 

1 

287 

0 

289 

5 

306 

2i 

306 

7 

309 

0 

327 

0 

358 

8 

360 

0 

420 

0 

437 

11 

444 

4 

4.58 

5 

458 

11 

469 

9 

477 

0 

606 

5 

616 

8 

627 

0 

)  (^pprr  Raleigh 
S  Sandstoiir.  77'  1' 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sandstone  and  shale 5  3  632  3 

Shale   17  3  649  6 

Coal .'     0  4  649  10 

Shale    31  2  681  0 

Sandstone  and  shale 23  10  704  10 

Coal,  trace 

Shale   12  1  716  11 

Sandstone   4  6  721  5 

Sandstone  and  shale 15  10  737  3 

Sandstone  48  1  785  4 

Sandstone  and  shale' 8  8  794  0 

Shale,  dark  (2"  coal) 3  0  797  0 

Sandstone   6  7  803  7 

Sandstone,   dark 3  3  806  10 

Shale,  dark  (coal  blossoms) 15  4     '        822  2 

Shale,  white,  sandy 16  4  838  6 

Red  and  green  shales 82  9  921  3 

Sandstone   33  1  954  4 

Here  a  few  thin  representatives  of  the  coals  below  the  Sezvell 
make  their  appearance  in  the  section,  but  none  of  them  is  of 
economic  importance.  The  Sewell  bed  is  still  present,  but  ap- 
parently "split  up"  and  impure.  The  top  of  the  Mauch  Chunk 
reds  was  struck  at  838'  6",  or  532  feet  below  the  Sewell  bed, 
practically  the  same  interval  (530')  as  in  bore  hole  No.  1.  The 
Eagle  coal  crops  in  the  tops  of  the  mountains  here  about  1050 
feet  above  the  Sewell  coal,  or  1600  feet  above  the  base  of  the 
Pottsville. 

One  mile  and  a  quarter  distant,  and  a  few  degrees  north  of 
west  from  Bore  Hole  No.  2  of  the  Plum  Orchard  Land  Co.,  is 
Hole  No.  3  of  the  same  series  on  the  Burgess  farm,  and  its  record 
is  reported  as  follows : 

Record  of  Hole  No.  3,  Drilled  by  the  Plum  Orchard  Land  Co., 
on  the  Burgess  Farm,  Fayette  County. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Soil    6     6  6  6 

Sandstone   72     6  79  0 

Shale 1     2  80  2 

Sandstone   16  10  97  0 

Sandstone  and  shale 37     6  134  6 

Sandstone,   dark 2  10  137  4 

Sandstone,   light 18  139  0 

Sandstone  and  shale 26    0  165  0 

Sandstone,    brown 1     6  166  6 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Shale    14    0  180  6 

Sandstone  and  shale 12     0  192  6 

Sandstone   53     0  245  6 

Shale   4    6  250  0 

Sandstone  and  shale 5     8  255  8 

Sandstone   5     6  261  2 

Shale,  black 8  10  270  0 

Coal  (laegerf) 0     5i  270  5i 

Shale   4     64  275  0 

Sandstone 48  11  323  11 

Shale,  dark 17     6  341  5 

Sandstone   3     6  344  11 

Sandstone  and  shale 20     1  365  0 

Shale,  dark 23     6  388  6 

Coal  (Sewell  "rider") 0     8  389  2 

Shale,  dark 16    4  405  6 

Coal  (impure),  Sewell 3     8  409  2 

Shale,  dark 110  411  0- 

Sandstone   34     0  445  0 

The  Sewell  coal  still  holds  its  place  in  the  series,  being  struck 
in  Hole  No.  3  at  405^  feet,  and  reported  3'  8"  thick,  but  impure, 
while  the  little  coal  a  few  feet  above  is  most  probably  a  "split" 
from  the  same  bed. 

About  10-J  miles  north-eastward  from  the  locality  of  Bore 
Hole  No.  1  of  the  Plum  Orchard  series  is  Powellton,  on  Arm- 
strong Creek,  Fayette  County,  and  there  a  well  was  once  drilled 
for  gas  by  the  Powellton  Coal  Co.  It  began  about  300  feet  below 
the  Eagle  coal,  and  was  drilled  to  and  through  the  Big  Injun  oil 
sand  horizon.  The  following  record  of  this  boring  was  kindly 
furnished  the  Survey  by  Mr.  D.  T.  Evans,  Supt.  of  the  Powellton 
Coal  Co. : 

POWELLTON  WELL. 

Top  of  Well  970  Feet  Below  Black  Flint  and  300  Feet  Belovir 
Eagle  Coal.     Authority:   D.   T.   Evans,  Superin- 
tendent, Powellton  Coal  Company. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Shale   IS     0  IS  0 

Sandstone,  gray 18     o  06  0 

Shale   1     0  67  0 

.Sandstone,  gray •. 14    0  81  0 

Slate    2     0,  83  0 

Sanrlslono,   white,   \nttall 19r>     0  278  0 

Cnnl  (Hughes  herry  bed) 2     0  280  0 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sandstone   9  0  289  0 

Shale  5  0  294  0 

Sandstone,   white,  hard 11  o  305  0 

Shale   40  0  345  0 

Shale   265  0  610  0 

Shale,  black,  limy 18  0  628  0 

Lime,  gray 4  0  632  0 

Lime,  buff  colored,  sandy 3  0  635  0 

Sandstone   3  0  638  0 

Lime,  white,  sandy 43  0  681  0 

Slate,  black 3  0  684  0 

Limestone  23  0  707  0 

Sandstone,  white  and  pebbly 93  0  800  0 

Slate  and  shale,  black 50  0  850  0 

Shale,  and  sandy  lime 6  0  856  0 

Shale  6  0  862  0 

Lime  and  slate 23  0  885  0 

Sand,  pebbly,  with  gas,  base  of  Pottsville 10  0  895  0 

Shale,   clayey ' 9  0  904  0 

Lime   13  0  917  0 

Shale,  clayey 103  0  1020  0 

Shale,  brown 15  0  1035  0 

Lime  33  0  1068  0 

Red  rock  and  lime  shell 192  0  1260  0 

Lime  shell  and  slate 15  0  1275  0 

Red  rock 55  0  1325  0 

Lime,  with  shale  pebbles 20  0  1345  0 

Lime    15  0  1360  0 

Red  rock ' 48  0  1408  0 

Lime  shell 7  0  1415  0 

Red  rock,  limy 60  0  1475  0 

Slate    21  0  1496  0 

Sandstone    34  0  1530  0 

Sandstone,  hard,  black  and  white ..22  0  1552  0 

Slate  and  lime  shells 51  0  1603  0 

Limestone,    white 3  0  1606  0 

Limestone,   dark.... 9  0  1615  0 

Slate,   "pencil  cave" 5  0  1620  0 

Lime,  solid  (Top  of  Big  Lime) 60  0  1680  0 

Slate 203  0  1883  0 

Ljme,   gray 42  0  1925  0 

Lime,   mottled 13  0  1938  0 

Shale,  black,  limy 4  0  1942  0 

Lime,  gray 14  0  1956  0 

Red  sandy  shale  with  various  colored  pebbles    (Top 

Big  Injun) 9  0  1965  0 

Sand,  fine,  hard,  dark 5  0  1970  0 

Sandy   shale   gradually   growing  into  very  fine   hard 

sand    80  0  2050  0 

Gray  soft  water  sand,  coarse  open  grained  and  pebbly.  17  0  2067  0 

Shale  gradually  growing  into  hard  impure  limestone. . .  73  0  2140  0 

Slate  and  shale  to  bottom 755  0  2895  0 

Here  all  of  the  New  River  coals  are  gone,  and  only  one  is 

found  in  the  entire  Middle  and  Lower  Pottsville  series.  It  is  one 
of  the  thin  beds  that  come  300  to  350  feet  above  the  horizon  of 
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the  Seidell  seam,  and  appears  to  be  identical  with  the  Hughes 
Ferry  bed.    It  was  struck  at  a  depth  of  378  feet. 

The  true  base  of  the  Pottsville  series  would  appear  from  the 
record  to  come  at  895  feet,  but  the  first  red  beds  were  not  struck 
until  1068  feet,  173  feet  lower,  either  of  which  horizons  reveals  a 
rapid  northward  thinning  of  the  Pottsville  beds,  since  10^  miles 
south-westward  the  interval  between  the  Eagle  coal  and  the  top 
of  the  red  beds  was  1570  feet,  while  at  Powellton  it  is  only  1368, 
a  thinning  of  203  feet  or  nearly  30  feet  to  the  mile. 

About  5  miles  south  40°  west  from  the  location  of  Bore 
Hole  No.  80  of  the  New  River  Collieries  Co.,  is  the  site  of  Bore 
Hole  No.  1  of  the  Beckley  Coal  and  Coke  Co.,  lease,  on  the  Cook 
farm  tract  89.  The  record  was  furnished  the  Survey  through 
the  courtesy  of  Mr.  Wm.  MacTaggart  of  the  Beaver  Coal  Co. 
The  well  is  located  near  the  3400-foot  contour  of  the  United 
States  Geological  Survey,  and  the  record  reads  as  follows : 

Record  of  Diamond  Drill  Hole  No.  1,  Drilled  by  W.  Gay,  Tract 

89,  Cook  Farm,  of  the  Beckley  Coal  and  Coke  Co.'s  Lease. 

Tw^o  Miles  West  of  Beckley,  Raleigh  County. 

Thickness. 
Ft.  In. 

Surface    ]2  0 

Sand  rock  and  clay 72  0 

Sand   rock 36  0 

Slate,,  dark 2  0 

Sand   rock 98  0 

Slate,   dark 40  0 

Fire  clay 4  0 

Sand  rock 27  0 

Slate,  dark 1;")  6 

Coal,  Scwcll 4  6 

Slate,  dark 1  0 

Shale,   dark 10  0 

Sand   rock 16  0 

Shale,   dark 7  0 

Slate,   dark 3  0 

Shale,   dark 3  0 

I-'ire  clay 4  0 

Slate,   dark 10  0 

Fire  clay 6  0 

Shale,   dark 6  0 

.Sand  rock,  harrl 34  0 

Coal  and  slate.  I.iltlr  Ralciqh 1  0 

Shale,   dark 3  0 

Sand  rock S  0 

Shale,  dark 07  0 


Depth. 

Ft. 

in. 

12 

0 

84 

0 

120 

0 

122 

0 

220 

0 

260 

0 

264 

0 

291 

0 

306 

6 

311 

0 

312 

0 

322 

0 

338 

0 

345 

0 

348 

0 

351 

0 

355 

0 

374 

0 

380 

0 

386 

0 

420 

0 

421 

0 

424 

0 

432 

0 

499 

0 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sand   rock 14  0  513  0 

Slate,   dark 2  0  515  0 

Coal,  Beckley 0  1  515  1 

Slate   0  9  515  10 

Fireclay 4  2  520  0 

Shale,   dark 28  0  548  0 

Sand  rock  to  bottom 46  0  594  0 

The  Sewell  coal  is  here  at  an  approximate  elevation  of  2100 
feet,  and  exhibits  about  the  same  thickness  as  in  the  mines  around 
Beckley. 

The  Beckley  coal  horizon  was  struck  in  this  bore  hole  at  515 
feet,  or  204  feet  below  the  Seu'ell  coal,  which  agrees  with  the 
interval  in  boring  No.  80  of  the  New  River  Collieries  Co. 

On  an  adjoining  tract  of  land  Bore  Hole  No.  2  of  the  Beck- 
ley Coal  and  Coke  Co.,  gives  the  following  record,  according  to 
Mr.  MacTaggart : 


Record  of  No.  2  Diamond  Drill  Hole  on  White  Stick  Coal 
Company's  Property,  Raleigh  County,  Tract  No.  90. 


Thickness. 

Ft.  In. 

Surface  10  0 

Hard  rock 96  0 

Shale,  dark 47  0 

Sand   rock 17  4 

Slate,  dark 3  0 

Sandstone    14  8 

Shale,  dark 11  0 

Coal,  Sewell 4  4 

Fireclay 3  9 

Shale   3  0 

Shale,  dark ' 45  0 

Fire  clay 4  0 

Shale,  dark 25  0 

Slate,  dark 5  0 

Sand  and  dark  slate  mixed 43  0 

Hard   rock 21  0 

Dark  shale  and  slate 30  0 

Shale,  dark 10  0 

Bone  and  coal  (Beckley  "rider") 0  5 

Shale,   dark  25  1 

Coal,  Beckley 1  9 

Shale,   dark 3  0 

Fire  clay 1  2 

Shale,  dark... 1  5 

Sandstone  to  bottom  of  hole 10  0 


Depth. 

Ft 

In. 

10 

0 

106 

0 

153 

0 

170 

4 

173 

4 

18S 

0 

199 

0 

203 

4 

207 

0 

210 

0 

255 

0 

259 

0 

284 

0 

289 

0 

332 

0 

353 

0 

383 

0 

393 

0 

39.3 

5 

418 

6 

420 

3 

423 

3 

424 

5 

426 

0 

436 

0 
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In  this  record,  the  interval  between  the  Sewell  and  Beckley 
coals,  has  increased  over  that  in  Hole  No.  1,  if  the  bed  struck  at 
418  feet  represents  the  latter  seam,  but  if  the  one  found  at  393' 
should  be  the  Beckley  horizon,  then  the  interval  has  decreased  14 
feet. 

Where  the  road  leading  from  Lester  to  Cole,  Raleigh  County, 
crosses  Shockley  Branch,  one  mile  east  from  Lester,  a  diamond 
drill  boring  was  once  sunk  under  the  surpervision  of  Mr,  W.  C. 
Reynolds,  the  engineer,  who  reports  the  following  succession  as 
published  by  Mr.  Campbell  on  page  7  of  the  Raleigh  FoHo : 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Soil   4  0  4  0 

Hard  stone  in  layers 15  0  19  0 

Shale    5  0  24  0 

f  coal  1'  2"  1 

Coa/  -i  slate  0'  2"  }-  ('^'^wt^//; 15  25  5 

[coal  0'  3"  J 

Fire  clay 0  6  25  11 

Dark  slate 16  6  42  5 

Shale 5  8  48  1 

Coal   , 0  9  48  10 

Fireclay 16  50  4 

Sandy  shale 19  3  69  7 

Sandstone   21  0  90  7 

Coal  (]Velch?) 1  10  92  5 

Fireclay 2  0  94  5 

Sandstone    25  6  119  11 

Black  slate 52  2  172  1 

Sandstone 6  0  178  1 

Black  slate 10  6  188  7 

Sandstone 7  0  195  7 

Black  shale 3  6  199  1 

Black  gritty  slate 2  2  201  '  3 

Bituminous   shale 1  6  202  9 

Light  slate 9  0  211  9          Utile  Raleigh 

Coal  and  slate 4  6  216  3           coal  horizon 

Light  shale 6  6  222  9 

Sandstone   6  0  228  9 

Coal  and  slate 2  0  230  9 

Light  shale 12  0  242  9 

Hard  micaceous  sandstone 22  0  264  9 

Dark  gritty  shale 6  6  271  3 

Coal,    Beckley,    with    two    small 

partings 9  0  280  3 

Fire  clay 10  281  3 

Very  hard  sandstone 4  0  285  3 

The  elevation  of  the  surface  where  the  bore  hole  starts  is 
about  3125'  A.  T.  according  lo  the  Raleigh  sheet  contours,  and 
this  would  place  the  base  of  the  Beckley  coal  at  about  1845'  A.  T., 
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while  what  I  have  identified  as  possibly  the  Welch  and  Sezvell 
seams  come  at  188'  and  255'  higher,  respectively,  the  latter  having 
here  apparently  split  into  two  beds  separated  by  an  interval  of 
23  feet.  Of  course  it  is  possible  that  the  little  seam  struck  at  48 
feet,  232  feet  above  the  base  of  the  Beckley  bed,  may  represent 
the  Sewell  seam,  while  the  higher  one  might  be  the  laeger  bed  of 
McDowell. 

On  the  waters  of  Shockley  Creek,  which  puts  into  Millers 
Camp  Branch  of  Coal  River  2  miles  south-west  of  Wittenberg  or 
Eccles,  a  boring  was  sunk  through  what  appears  to  be  the  Beck- 
ley  coal.  The  boring  begins  near  2200  feet  above  tide,  and  reads 
as  follows : 


Record   of   Diamond   Drill   Hole   No.   2,   on   the   Waters   of 
Schockley,  Tract  No.  12,  Lands  of  Beaver  Coal  Company, 
Near  Lester,   Raleigh   County,   Drilled   for   E.   E. 
White,  by  the  Brennan  Drilling  Company, 
Punxsutawney,  Pennsylvania  —  Lacy 
Meadows,  Driller ; — Began  Feb- 
ruary 19th,  Completed 
March  1st,  1907. 


Thickness. 

Ft.  In. 

Surface  27  0 

Shale  with  partings 4  0 

Shale,  dark 4  0 

Crystahzed  sandstone 10  0 

Sand  shale,  dark 4  0 

Coal,  Welch? 1  6 

Sand  shale,  dark 1  6 

Crystalized  sandstone 28  0 

Shale  with  partings 57  0 

Sandstone,  soft 18  0 

Sandstone  with  partings 20  0 

Sandy  shale,  blue 9  0 

Shale,  blue 9  0 

Shale  black 2  0 

Sandstone  blue 5  0 

Sandstone,  soft 29  4 

Slate,  black. 0  3 

Coal                     \     u     hi„        5  ^ 

Slate  and  coal   )               ^     3  1 


Depth. 

Ft. 

In. 

27 

0 

31 

0 

35 

0 

45 

0 

49 

0 

50 

6 

52 

0 

80 

0 

137 

0 

155 

0 

175 

0 

184 

0 

193 

0 

195 

0 

200 

0 

229 

4 

229 

7 

235 

0 

238 

1 
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The  coal  struck  at  -19  feet  in  this  boring  would  probably 
represent  the  Welch  coal  of  ]\IcDowell  County,  since  the  sand- 
stone struck  immediately  below  it  appears  to  represent  the  Upper 
Raleigh  horizon.  The  slaty  coal  at  the  bottom  of  the  bed  as 
shown  in  the  bore  hole  is  characteristic  of  the  Beckley  coal  at  its 
outcrop  along  Winding  Gulf  Creek,  3  miles  south-east  from  the 
locality  of  the  boring. 

About  one  mile  farther  up  Shockley  to  the  south-east,  the 
Beckley  coal  was  struck  at  a  depth  of  174  feet  in  another  boring, 
where  it  shows  a  total  thickness  of  6'  1"  with  1'  8"  of  coal,  1-H 
feet  below,  which  belongs  properly  with  the  Beckley  bed,  since 
that  seam  is  always  double  where  exposed  along  Winding  Gulf. 
The  lower  ply  of  coal,  while  usually  separated  by  only  one  to  two 
feet  from  the  main  bed,  is  occasionally  found  as  much  as  40  feet 
below. 

The  Fire  Creek  coal  horizon  was  encountered  in  this  boring 
at  165  feet  9  inches  below  the  main  body  of  the  Beckley  bed,  with 
a  thin  coal  26  feet  below  it,  and  another  thin  one  60'  8"  lower 
down,  while  at  575  feet  or  nearly  400  feet  below  the  Beckley  seam 
one  of  the  Pocahontas  beds,  either  "No.  6''  or  "No.  4",  appears  to 
be  present  with  a  reported  thickness  of  3  feet  4  inches. 

Several  holes  have  been  put  down  on  the  Pemberton  lease  of 
the  Beaver  Coal  Co.,  for  Mr.  H.  W.  Althouse,  the  mining 
engineer  of  Scranton,  Pa.,  which  through  the  courtesy  of  Mr. 
Althouse,  have  been  given  the  Survey  for  publication.  No.  ] 
boring  of  this  series  is  on  Soak  Creek,  near  the  location  of  the 
proposed  C.  &  O.  R.  R.  tunnel  through  the  divide  from  Soak 
Creek  of  Piney  to  the  waters  of  Winding  Gulf,  and  it  begins 
about  2350  A.  T.  It  is  located  4  miles  south-east  from  the  lo- 
cality of  No.  2  bore  hole,  drilled  for  E.  E.  White  on  Shockley 
Creek,  the  record  of  which  is  given  on  page  49  preceding.  It 
exhibits  the  following  succession  : 
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Record  of  Diamond  Drill  Bore  Hole  No.  1,  on  Soak  Creek, 
Opposite  Location  of  R.  &  S.  W.  Ry.,  through  Guyan- 
dotte  Mountain  to  Winding  Gulf,  Pemberton  Lease, 
Raleigh  County;  Drilled  for  H.  W.  Althouse  by 
Sol  Rudolph,   Driller  for  Punxsutawney 
Drilling    &    Contracting    Company, 
Punxsutawney,  Pa.,  and  Com- 
pleted October  3,  1906. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface 17     0              17  0 

Slate,   dark 5     0              22  0 

Shale,  gray 3     1              25  1 

Coal  0     3              25  4 

Slate,  shaly 8     0              33  4 

Slate,  gray 28  '  2              61  6 

Coal    .: 0  10               62  4 

Fireclay 3     8              66  0 

Slate,  gray .' 12     4              78  4 

Slate,  dark 5     1              83  5 

Coal  0     2               83  7 

Slate,  dark 10              84  7 

Coal 0     1               84  8 

Slate,  dark 8    7i            93  3i 

Coal    )  ^     , ,             , 2     0              95  3i 

Slate  f  Beckley.coal 0     ^              95  4J 

Coal)          3    8          -^     7              96  114 

Slate,  dark 5    3j  102  3 

Shale,  gray 8     0  110  3 

Slate,  dark 6     0  116  3 

Shale,  sandy 2     9  119  0 

Sandstone   10     0  129  0 

Shale,  sandy,  gray 23     0  152  0 

Slate,  dark 0     3  152  3 

Coal   0     3  152  6 

Sandstone   4     0  156  6 

Shale,  sandy,  dark 11     6  168  0 

Shale,  dark 18     0  186  0 

Fireclay 10  187  0 

Shale,  dark 10  188  0 

Shale  mixed  with  fire  clay 1     0  189  0 

Sandstone 38     0  227  0 

Sandstone 6     0  233  0 

Shale,  sandy 4    0  237  0 

Shale,   black 3  11  240  11 

Coal,  Fire  Creek  horison 0     8  241  7 

Fire  clay,  sandy 4     0  245  7 

Sandstone 10     5  256  0 

Shale,  sandy 8     0 


264     0 


Sandstone 17     2  281     2 

IZl ''''  [  ^'^^^^  ^^''  ^'''^ : : : : : : : : : : '. : :  '• : ".  '•  '•  o  \     fsl  I 

Shale,  black 0     4  282     1 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Fire  clay 4  4  286  5 

Sandstone 7  0  293  5 

Shale,  sandy 3  0  296  5 

Shale,  black 0  3  296  8 

Coal,    slate 0  4  402  8 

Bony  coal 0  3  297  3 

Shale,  black _ 3  4  300  7 

Sandstone  with  shale  partings 7  5  308  0 

Sandy  shale 2  0  310  0 

Shale,  black 0  4  310  4 

Shale,  sandy 4  8  315  0 

Shale  sandy 0  5  315  5 

Shale,  black 11  316  6 

Shale,  sandy 18  1  334  7 

Sandstone    0  10  335  5 

Shale,  sandy 3  0  338  5 

Sandstone   1  5  339  10 

Shale,  sandy 7  2  347  0 

Sandstone   13  0  360  0 

Sandstone 11  0  371  0 

Shale,  sandy 12  373  2 

Sandstone   20  0  392  2 

Sandstone  mixed  with  coal 1  0  393  2 

Sandstone  0  10  394  0 

Sandstone 0  6  394  6 

Shale,  sandy 7  10  402  4 

Coal  slate 0  4  402  8 

Shale,  dark 0  4  403  0 

Shale,   sandy 10  404  0 

Sandstone,  hard 4  0  408  0 

Shale,  sandy 6  0  414  0 

Shale,  blue 2  0  416  0 

Shale,  dark 7  7  423  7 

Coal  ]    p^^„u^^tn.  2     0  425     7 

CI  i    1  •    1           rocanontas  „     „  ,„.  ^„ 

Slate  binder     >       «,-      „ ,  0     3  425  10 

Coal  J  1     5  427     ^ 

Fireclay 16  428     9 

Sandstone   to   bottom 4     3  433     0 

The  coal' struck  at  93'  3|"  in  this  well  appears  to  be  the 
Becklcy  without  doubt,  and  its  elevation  is  about  2250'  A.  T. 

The  Fire  Creek  coal  would  come  at  240  feet  11  inches,  while 
the  coal  at  123  feet  7  inches,  3'  8"  thick,  appears  to  represent  one 
of  the  Pocahontas  beds,  probably  No.  6,  since  its  interval  below 
the  Beckley  (330  feet)  is  hardly  great  enough  to  make  it  Pocor 
hontas  No.  ./,  because  the  interval  between  that  bed  and  the  Beck- 
ley  scam  in  this  region  should  be  about  410  feet  according  to  the 
results  given  in  the  No.  1  Royal  bore  hole  on  page  21. 

The  coal  found  in  the  Soak  Creek  No.  1  boring  at  423'  7" 
would  correspond  more  closely  so  far  as  interval  is  concerned  to 
the  one  found  in  the  Royal  No.  1,  at  465'  10",  or  44'  9"  above 
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Pocahontas  No.  4,  since  the  interval  between  it  and  the  Beckley 
bed  in  the  Royal  boring  is  362  feet. 

Boring  No.  2  of  this  series  is  about  f  mile  west  from  No.  1 
on  the  bank  of  Soak  Creek,  and  it  probably  starts  at  an  elevation 
30  to  40  feet  higher  than  No.  1.    Its  record  is  as  follows : 

Record  of  Diamond  Drill  Bore  Hole  No.  2,  on  Soak  Creek, 

Near  Township  Road,  and  Near  Dunn  Lands,  Pemberton 

Lease,  Raleigh  County;  Drilled  for  H.  W.  Althouse 

by  Sol  Rudolph,  Driller  for  Punxsutawney 

Drilling  &  Contracting  Company. 


Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface 6    0  6  0 

Fine  grained  hard  white  sandstone 16    0  22  0 

Coal    0     6  22  6 

Shale,  gray 10  23  6 

Sandstone,  fine  grained,  hard,  white 35    6  59  0 

Shale,  sandy,  dark 25    0  84  0 

Shale,  black 24    0  108  0 

Sandstone   3     6  111  6 

Shale,  black 2     0  113  6 

Shale,  sandy , 43     6  157  0 

Shale,  sandy 6    0  163  0 

Shale,  black 2    0  165  0 

Coal                            1  0    7  165  7 

Black  shale  binder      0    7  165  7 

Coal                                Beckley         0    6  166  8 

Shale,  gray                 \  rider  coal 1     6  168  2 

Bony  coal                   \       4'  8"           0  10  169  0 

Shale,  black                |   0     6  169  8 

Bony  coal                   J  0     2  169  8 

Shale,  black 10  170  8 

Shale,  gray 17    0  187  8 

Shale,  black 4    1  191  9 

Coal,  Beckley 4    0  195  9 

Sandy  shale 21    0  216  9 

Shale,  sandy 37     3  254  0 

Coal,  Little  Beckley 13  255  3 

Shale,  black 0    6  255  9 

Shale,  sandy 10  256  9 

Sandstone   14    3  271  0 


A  coal  bed  with  a  considerable  blossom  (indicating  a  thick- 
ness of  3  feet)  crops  along  the  county  road  at  an  elevation  of  130 
feet  above  this  bore  hole,  thus  making  the  interval  between  it 
and  the  coal  found  in  the  boring  at  191'  9",  about  323  feet.  This 
interval  appears  too  great  for  the  Sezuell-Beckley  interval,  and 
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hence  the  coal  which  crops  along  the  county  road,  must  overlie 
the  Sezvell  horizon  by  80  to  100  feet  or  more,  and  would  represent 
the  I aeger  coal,  since  in  the  vicinity  of  Beckley  this  Sezuell-Beck- 
Uy  is  only  200  feet,  and  it  seldom  exceeds  225  feet  in  eastern 
Raleigh  County. 

The  Beckley  coal  would  have  an  elevation  of  about  2200  feet 
A.  T.  in  Hole  No.  2. 

Bore  Hole  No.  3  on  the  Pemberton  Lease  is  located  on  Soak 
Creek  about  one-half  mile  below  and  nearly  north-east  from  No. 
1.    It  begins  about  2325  A.  T.,  and  the  record  is  as  follows : 

Record  of  Diamond  Drill  Bore  Hole  No.  3,  on  Soak  Creek, 

Opposite  Mouth  of  Laurel  Branch,  Pemberton  Lease, 

Raleigh  County ;  Drilled  for  H.  W.  Althouse 

by   Lacy   Meador,    Driller   for   The 

J.  A,  Brennan  Drilling 

Company. 


Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface  11     0  11  0 

Shale,  black 16  12  6 

Shale,  blue 1  10  14  4 

Slate,  black 0     2  14  6 

S,"''^    \    Beckley  "rider"       «    ?  ]l  J 

Coal    J                                          0  3  15  10 

Fireclay 2  0  17  10 

Shale,  sandy 10  18  10 

Sandstone   28  2  47  0 

Shale,  dark 9  4  56  4 

Slate,  black.. 0  2  56  6 

Coal 
Shale,  dark 

Bone                \    "Vr;";/                0     2  59  7 

Coal 
Bone 

Shale,  light.' 3  0  68  0 

Shale,  sandy 7  6  75  6 

Sandstone   1  0  76  6 

Shale,  sandy,  dark 5  6  82  0 

Slaf e,  dark ' 4  10  86  10 

Shale,  sandy 11  0  97  10 

Shale,   blue 21  5  119  3 

Slate,  black 0  2  119  5 

Cnal,  Littir  Beckley 1  0  120  5 

Slate,  black 0  4  120  9 

Shale,  blue 1  8  122  5 


Beckley 
G'  7" 


0  11  57     5 

2     0  59     5 


5     1  64     8 

0     4  65     0 
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Bore  Hole  No.  4  on  the  Pemberton  lease  is  nearly  a  mile  up 
Laurel  Branch  from  No.  3,  and  evidently  starts  at  an  elevation 
approaching  2500  feet  above  tide,  since  the  Beckley  coal  wa^ 
struck  at  a  depth  of  100  feet  greater  than  in  No.  3,  as  may  be 
seen  from  the  following  record  : 

Record  of  Diamond  Drill  Bore  Hole  No.  4,  on  Laurel  Branch 

of  Soak  Creek,  About  One  Mile  From  Hole  No.  3, 

Pemberton  Lease,  Raleigh  County,  Drilled  for 

H.   W.    Althouse   by   Lacy    Meador, 

Driller  for  The  J.  A.  Brennan 

Drilling  Company. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sand  and  bowlders 27  0  27  0 

Shale,  blue 3  0  30  0 

Shale,  sandy,  dark 50  0  80  0 

Slate,  black .\  ..02  80  2 

Coal  0  2  80  4 

Shale,  light 3  6  83  10 

Sandstone   71  3  155  1 

Coal                     1   2  4  157  5 

Slate  and  bone  |  0  4  157  9 

Coal                      I  1  4  159  1 

Slate                     L  Beckley                 0  1  159  2 

Coal                       \       5'  11"                  0  10  160  0 

Slate                      I  0  3  160  3 

Bone                     I  0  1  160  4 

Coal                      J   0  7  160  11 

Slate,  black 0  5  161  4 

Shale,  sandy,  dark 35  0  196  4 

Slate,  black 14  197  8 

Shale,  bine 5  4  203  0 

Shale,   sandy,  blue 25  0  228  0 

Shale,   blue 3  0  231  0 

Slate,  black 6  6  237  6 

Coal   0  6  238  0 

Fire  clay 1  0  239  0 

Shale,  sandy,  light 7  0  246  0 

Sandstone  5  0  251  0 

The  New  River  Collieries  Co.  has  recently  sunk  two  shafts 

to  the  Beckley  coal  on  the  Crab  Orchard  Land  Co.'s  tract,  at 

Wittenberg,  or  Eccles,  Raleigh  County,  close  to  the  line  of  the 

Virginian  Railway.     The  records  of  these  shafts  have  been  very 

kindly  placed  at  the  service  of  the  State  Survey  by  Mr.  Eli  T. 

Conner,  Chief  Engineer  of  the  New  River  Collieries  Co.,  and  Mr. 

L.  E.  Yoder,  his  assistant,  along  with  the  records  of  many  dia- 
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mond  drill  holes  put  down  on  the  tract  in  question  within  a  radius 
of  5  miles  from  Wittenberg,  or  Eccles  Station. 

These  two  shafts  are  located  in  the  valley  of  Millers  Camp 
Branch,  a  tributary  of  the  Marsh  Fork  of  Big  Coal  River,  and 
are  separated  from  each  other  by  a  distance  slightly  less  than  a 
mile. 

The  record  of  Shaft  No.  11  of  the  New  River  Collieries 
Co.  series,  or  No.  1  at  Eccles,  which  was  the  first  to  reach  the 
Beckley  coal,  is  as  follows : 

SECTION  SHAFT  NO.  (11). 

By    New    River    Collieries    Company;    on   Jehu    Branch,    of 

Millers  Camp  Branch,  of  Marsh  Fork,  Near  Eccles, 

Raleigh  County;  Elevation,  Top  of 

Shaft,  2110.5  A.  T. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface  20  0  20  0 

Slate    30  2  50  2 

Coal    0  10  51  0 

Shale  and  slate 41  0  92  0 

Sandstone    32  0  124  0 

Slate  6  0  130  0 

Coal    1  3  0  133  0 

Slate    \    Scwell,  6'  6"       0  10  133  0 

Coal    J  2  8  135  8       1974.8  A.  T. 

Fireclay 7  0  142  8 

Slate  3  8  146  4 

Coal,  "split"  from  Sezvcll 0  10  147  2 

Sandstone,   shale  partings 113  0  260  2    )  r...       d   /   •   ; 

Sandstone,  very  hard 35  0  295  2    }  ^'^^"'  ^"^'''^^' 

Slate  and  shale 16  6  311  8 

Sandstone   66  3  377  11       Lozvcr  Raleigh 

Slate   4  0  382  3 

Coal,  Upper  Bccklcv :?  9  386  0       1724.5  A.  T. 

Slate  and  shale " 32  3  418  3 

Bone   0  6  418  9 

Coal,  Lower  Bccklcv 3  5  422  2       1687.3  A.  T. 

Slate   " 14  0  436  2 

This  shaft  is  termed  No.  11  in  the  scries  of  the  New  River 

Collieries  Co.     The  record  reveals  a  considerable  thickening  in 

the  measures  between  the  Sewell  coal  and  the  Bccklcy  bed,  which 

here  attain  an  interval  of  247  feet  to  the  Upper  division  of  the 

latter,  and  283  feet  to  the  Lower  Beckley,  since  this  multiple  bed 

is  here  separated  locally  into  two  well-defined  coal  scams  by  32 
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feet  of  shales,  the  usual  parting  of  1  to  3  feet  as  exhibited  along 
Winding  Gulf  to  the  south-east  having  locally  thickened  up,  just 
as  it  does  at  the  surface  occasionally  along  Winding  Gulf. 

The  companion  shaft  to  No.  11  at  Eccles  is  No.  12,  and 
it  is  located  about  one  mile  north  from  No.  11,  and  there  the  fol- 
lowing succession  was  found : 

SECTION  SHAFT  NO.  12. 

By  New  River  Collieries  Company ;  on  Miller's  Camp  Branch, 

of  Marsh  Fork,  North  of  Wittenberg,  or  Eccles, 

Raleigh  County;  Elevation  2100  Feet  A.  T. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sandstone   60  0  60  0      - 

Slate   19  0  79  0 

Shale,  sandy 33  0  112  0 

Slate  14  0  126  0 

Fireclay.... 2  0  128  0 

Sandstone,  coarse 32  0  160  0 

Coal  and  slate,  Sewell 8  6  168  6       1931.5  A.  T. 

Fireclay 5  0  173  6 

Sandstone 10  0  183  6 

Slate   4  0  187  6 

Coal,  "split"  from  Sewell 0  3  187  9 

Fire  clay 5  0  192  9 

Slate   7  0  199  9 

Sandstone   10  0  209  9 

Slate  and  shale 45  9  255  8 

Sandstone,  streaked  with  slate 35  0  290  8    ] 

Sandstone,  hard 30  0  320  8    [  Upper  Raleigh 

Slate 10  0  330  8    f         102'  8" 

Sandstone  25  0  355  8    J 

Coal,  Little  Raleigh? 0  1  355  9 

Sandstone   93  0  488  9      Lower  Raleigh 

Interval    (sandstone?) 46  3  495  0 

Coal,  Beckleyf  thin ....       1605  A.  T. 

This  shaft  section  well  illustrates  the  very  great  variation 
in  the  Pottsville  measures  of  the  region,  when  compared  with  the 
record  found  in  shaft  No.  11,  only  a  little  more  than  a  mile  dis- 
tant. There  the  Beckley  bed  is  split  by  32  feet  of  shale,  which 
dwindles  to  only  a  few  inches  at  150  feet  from  the  bottom  of  the 
shaft,  thus  letting  the  two.  divisions  of  the*Beckley  bed  come 
practically  together,  while  here  in  shaft  No.  12,  there  is  no  coal 
whatever  at  the  same  interval  (250  feet  below  the  Sewell  bed), 
at  which  the  Upper  Beckley  was  found  in  shaft  No.  11,  b^t  in- 
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Stead  an  enormous  mass  of  sandstone  which  extends  to  377  feet 
below  the  Seidell  bed  before  any  coal  is  encountered,  and  then 
only  a  thin  bed  at  1605  A.  T.,  which  may  possibly  represent  the 
Fire  Creek  seam  instead  of  the  Beckley,  as  supposed  by  L,  E. 
■Yoder,  the  Ass't.  Chief  Engineer  of  the  New  River  ColHeries  Co. 

The  Sewell  coal,  a  thick  mass  of  interstratified  coal  and  slate, 
occurs  at  its  proper  horizon  43  feet  lower  in  tidal  elevation 
(1931'.5)  than  its  horizon  in  No.  11  shaft,  1978'  A.  T. 

The  New  River  Collieries  Company's  series  of  diamond  drill 
borings  on  their  property  surrounding  Eccles,  amounting  to  more 
than  "20  in  number,  the  records  of  which  have  been  kindly  fur- 
nished by  Mr.  Conner  and  Mr.  Yoder,  the  Chief  and  Assistant 
Engineers,  respectively,  of  that  Company,  will  now  be  given  in 
detail,  and  serially  beginning  with  No.  1,  which  was  bored  near 
Eccles.    Its  record  is  as  follows : 


BORE  HOLE  NO.  1. 

By    New    River    Collieries    Company.     Elevation   Top,    2074' 

A.  T. ;  Located  at  Mouth  of  Jehu  Branch  of  Millers 

Camp  Branch,  at  Eccles,  Raleigh  County. 


Thickness. 

Ft.  In. 

Surface  27  0 

Shale,  sandy 8  0 

Slate  18  0 

Sandstone   0  6 

Fire  clay 4  6 

Shale,  sandy 12  4 

Slate,  black 2  2 

Coal,  Sewell  "rider" 1  10 

Fire  clay 1  2 

Sandstone    9  1 

Coal,  Sewell •")  "> 

Shale  and  fire  clay 19  0 

Coal  0  10 

Fire  clay 4  0 

.Sandstone   Ifi  0 

.Slate,  Idack ."S  4 

Coal  0  2 

Fire  clay 1  0 

Sandstone   20  0 

Shale,  sandy 1  fi  0 

Shale,  dark 11  4            187  10 


Depth. 

Ft. 

In. 

27 

0 

3.-) 

0 

53 

0 

53 

6 

58 

0 

70 

4 

72 

G 

74 

4 

?."> 

1) 

84 

7 

90 

2   Bot.  1984  A.  T. 

109 

2 

110 

0 

114 

0 

130 

0 

135 

4 

135 

6 

137 

0 

1.57 

6 

176 

R 

WEST   VIRGINIA   GEOLOGICAL   SURVEY. 


59 


Thickness. 
Ft.  In. 

Sandstone,  hard 21     7 

Shale,  sandy 1     2 

Sandstone,  hard 31  11 

Shale   0     5 

Sandstone,  hard 16  10 

Shale,  light,  sandy 8    4 

Slate,  black 1  lo 

3 
0 


Upper  Raleigh 
73' 


Depth, 
Ft.  In. 

209  5 

210  7 

243  6 

244  1 

260  11 

269  3 

271  1 

271  4 

274  4 

^41   7  1 

„,„     -    I  Lower  Raleigh 

I  ll"!' 

390  4  J      ^^^ 

392  3   Bot.  1689.4  A.  T. 

392  11 

396  3 

397  1 


Coal,  Little  Raleigh 0 

Fire  clay  shale 3 

Sandstone  67  3 

Shale,  dark 11  0 

Sandstone   37  9 

Coal,  Beckley    (Lower f) 1  11 

Fire  clay 0  8 

Slate,  black 3  4 

Rock,  hard 0  10 

Slate,  black 2  0  399     1 

Coal   0  2  399     3 

Fire  clay  (mixed) 4  0  403     3 

Sandstone    39  0  442     3 

Shale   0  6  442     9 

Sandstone    2  7  445     4 

Shale   16  6  46110 

Here  the  Beckley  coal  makes  its  appearance  again  at  295  feet 
under  the  Sewell  seam,  although  it  is  only  two  feet  in  thickness, 
having  apparently  suffered  from  erosion  by  the  current  which 
deposited  the  overlying  sandstone.  The  portion  remaining  here 
very  probably  corresponds  to  the  "Lower  Beckley"  in  shaft  No. 
II,  since  it  is  practically  at  the  same  elevation  and  the  interval 
below  the  Sewell  bed  is  also  nearly  the  same  as  in  that  shaft. 

No.  2  boring  is  about  one  mile  north  from  Eccles,  and  its 
record  is  as  follows  : 


BORE  HOLE  NO.  2. 

By    New   River    Collieries    Company;    Elevation    Top,    2087' 

A,  T. ;  Located  on  Millers  Camp  Branch  of  Marsh  Fork 

of  Coal  River,  One  (1)  Mile  North  of  Eccles, 

Raleigh  County. 


Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface  14     6  14    6 

Sandstone,  hard 62    0  76     6 

Shale,  soft 17  78     1 

Shale,  dark 18     1  92    2 

Sandstone,  shale 33     2  125    4 
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Thickness. 
Ft.  In. 


Slate  14  10 

Coal,  dirty  (Sewell  "rider") 2     6 

Fire  clay 1 

Sandstone   34 


Bone 

Coal 

Coal 

Slate  and  coal 

Slate 

Coal 

Coal  and  slate 

Slate,  black 

Coal 

Coal 


Sewell 
10'  3" 


Sandstone   9 

Slate,  black U 

Coal  0 

Slate  0 

Fire  clay 4 

Slate,  black 7 

Dark  shale  and  slate 18 

Coal,  bony 0 

Fire  clay 7 

Shale,  dark 14 

Shale,  sandy ...     0 

Fire  clay 5 

Sandstone,  hard 13 

Shale,  dark 4 

Sandstone,  hard 4 

Shale,  dark 31 

Sandstone,  hard 10 

Sandstone,  shale 5 

Sandstone,   hard 33 

Slate,  black  (Little  Raleigh) 3 

Sandstone    66 

Slate  0 

Sandstone   13 

Coal,  Becklcy 7 

Fire  clay 1 

The  detailed  section  of  the  Sewell  bed  in  this  boring  shows 
it  split  with  several  divisions  of  slate,  but  having-  about  4  feet  of 
solid  coal  in  the  bottom,  while  the  Beckley  bed  has  assumed  a 
good  [T  10")  thickness  at  only  258|  feet  below  the  Sezvell  seam. 

No.  3  boring  is  located  about  2  miles  to  the  north-west  from 
Kccles,  and  its  record  is  as  follows : 


10 

6 

4 

4 

74 

4i 

4 

9 

9 

0 
11 

2 

6 

4 

3 

5 

6 

6 

7 
11 

6 

1 

9 

2 

2 

0 

0 

3 

9 

7 

1 

6 

6 

2 

8 
10 

7 


Depth. 
Ft.  In. 


140 

142 
144 
179 
179 
179 
181 
181 
181 
182 
183 
185 
188 
189 
199 
199 
199 
200 
204 
212 
230 
231 
239 
253 
253 
259 
271 
275 
279 
290 
301 
306 
339 
343 
409 
410 
423 
431 
433 


6 

0 

2 

6 

14 

6 
10 

7 

4 

4 

3 

5 

1 

5 

8 

1 

7 

1 

8 

7 

1 

2 
11 

1 

3 

3 

6 

3 

10 

11  J 

5 
11 

1 

9 

7 

2 


Bot.  1897.5  A.  T. 


•  Upper  Raleigh 
80'  10" 


Lower  Raleigh 
80'  4" 

Bot.  1639.8  A.  T. 
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BORE  HOLE  NO.  3. 

By  New  River  Collieries  Company,   (Crab  Orchard  Land) ; 
Elevation  Top,  2021'  A.  T.;  On  Head  of  Steven's 
Branch  of  Marsh  Fork,  Two  Miles  N.  11°  W. 
of  Eccles,  Raleigh  County. 


Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface  9  6                9     6 

Sandstone 62  2              71     8 

Sandstone,  hard 51  0  122    8 

Slate   0  9  123     5 

Sandstone 2  0  125     5 

Shale,  dark , 5  0  130     5 

Sandstone 1  6  131  11 

Shale,  dark 7  5  139     4 

Sandstone 20  0  159     4 

Shale,  dark 27  2  286     6 

Coal                      1      Cz,      //        0  8  287     2 

Slate,  black         \    '^T^'t       2  3  289     5 

Coal   and   slate  J                         5  4  294     9 

Shale,  dark 6  0  300     9 

Shale,  sandy 11  0  311     9 

Shale,  dark 7  2  318  11 

Coal,  Sewell  "split" 0  8  319     7 

Fireclay 0  8  320     3 

Sandstone,   hard 11  2  331     5 

Sandy  shale  and  clay 5  8  337     1 

Shale,  sandy 8  9  345  10 

Sandstone  46  6  392    4 

Shale,  dark,  sandy 0  8  393     0 

Sandstone,  hard 4  0  397    0    ] 

Sandstone,  hard 7  4  404    4 

Shale,  sandy 5  4  409     8 

Sandstone,  hard 89  1  498     9   J 

Coal  }  ■■  T  U4i     z>  1  ■   1       ..01  498  10 

Slate             \^    Little  Rakigh            ^  ^  ^93^^ 

Coal,  dirty  J  . .  "    ^  ..03  499     2 

Shale,  sandy 2  5  501     7 

Shale,  light.. 6  0  507    7 

Sandstone  26  6  534    1 

Shale,  sandy 2  0  536     1 

Sandstone  4  0  540     1 

Slate 0  8  540     9 

Sandstone  23  4  564    1 

Sandstone  1  10  565  11 

Coal    0  2  566     1 

Sandstone  2  4  568     5 

Coal  0  1  568     6 

Sandstone 0  2  568     8 

Shale,  dark 11  9  580-5 

Coal,  Beckley 4  11  585    4 

Shale,  dark 3  6  588  10 


Bot.  1726'.3  A.  T. 


Upper  Raleigh 
105'  9" 


Lower  Raleigh 
64'  4" 


Bot.  1435'.7  A.  T. 
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The  Sezvell  coal  is  much  split  with  slate  in  this  boring,  and  it 
reveals  a  dip  of  260  feet  in  the  two  miles  north-westward  from 
the  locality  of  Bore  Hole  No.  1,  while  the  interval  (290^')  be- 
tween it  and  the  base  of  the  Beckley  seam  remains  practically  the 
same  or  only  5  feet  less  than  in  No.  1  boring. 

No.  4  boring  is  a  very  important  one,  since  it  begins  near  the 
top  of  the  New  River  series,  and  passes  deep  down  into  the  Poca- 
hontas beds,  thus  giving  a  vertical  measurement  of  these  im- 
portant measures  far  to  the  east  of  Pocahontas.  The  boring  is 
located  two  miles  and  a  quarter  north-east  from  Eccles,  on  the 
head  of  Big  Whitestick,  and  its  record  is  as  follows : 

BORE  HOLE  NO.  4. 

By    New    River    Collieries    Company;    Elevation    Top,   2368' 

A.  T. ;  On  Head  of  Big  Whitestick,  2^4  Miles  N.  40°  E. 

of  Bore  Hole  No.  1,  at  Eccles,  Raleigh  County. 


Thickness. 

Ft.  In. 

Casing  7  6 

Sandstone    29  3 

Shale,  sandstone  partings 29  7 

Shale,  blue 1  1 

Ccal,  Lo'iU'er  War  Eagle? 1  1 

Fire  clay 3  2 

Sandstone,  Nuttall 56  3 

Slate,  black 0  6 

Coal,  bony  \Hughes  Fcrrv  ..     0  2 

Coal  ]  1'  1"    "  ..on 

Fire  clay 1  4 

Sandstone,  crystallized 5.'>  8 

Shale,  sandstone  partings 21  6 

Crystallized  sandstone 118  6 

Sandstone,  soft 20  4 

Sandstone,  crystallized 1  2 

Shale,  sandstone  partings 17  5 

Shale,  blue 11  2 

Cnal,  Incger? 0  10 

Fire  clay 2  4 

Shale,  sandstone  partings 12  6 

Sandstone,  soft 26  ."> 

Shale,  blue,  sandy 10  7 

Shale,  blue -I  0 

Coal.  Scwcll t  6 

Fire  clay 0  7 

Slate,  brown 0  9 

Slate,  black 3  i 

Cnal   1  2 


Depth. 
Ft.  In. 

7  6 

36  9 

92  4 

93  5 

94  6 

97  8 

153  11 

163  5 

163  7 

164  6 

Bot.  2203.6  A.  T 

165  10 

221  6 

243  0 
361  6 
381  10 

Mavvks  Nest 
161'  i 

383  0 

400  r. 

411  7 

412  5 

414  9 

427  3 

4.-)3  8 

473  3 

477  0 

481  6 

Bot.  1886.3  A.  T 

482  1 

482  10 

48.'-,  11 

487  1 
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Thickness. 
Ft.  In. 

Shale,  black 1  0 

Shale,  sandy,  gray 3  0 

Shale,  brown,  sandy 13  3 

Shale,  brown 8  6 

Core  lost 2  0 

Shale,  sandy,  brown 13  9 

Coal 0  8 

Bone  0  6 

Shale,  sandy,  brown 1  6 

Sandstone  2  6 

Shale,  black 4  2 

Coal,  Welch? 1  10 

Shale,  sandy,  brown 2  6 

Shale,  sandy,  gray 25  9 

Shale,  black 5  5 

Shale,  brown 22  6 

Shale,  sandy,  brown 12  5 

Sandstone,  gray 3  8 

Shale,  sandy,  brown 3  0 

Shale,  sandy,  gray 13  5 

Sandstone   6  8 

Shale,  sandy 1  3 

Shale,  sandy,  brown 15  3 

Sandstone   41  1 

Sandstone,   flint 2  11 

Shale,  black 6  10 

Shale  0  10 

Sandstone,  flint 10  3 

Sandstone 3  4 

Coal,  Beckley 3  3 

Slate,  seams  of  coal 2  0 

Fire  clay  and  slate 2  lOf 

Sandstone  28  2l 

Slate  19  6 

Sandstone   22  5 

Broken  slate 7  6i 

Coal,  Fire  Creek 1  11 

Fire  clay 1  ij 

Fire  clay,  slate  and  shale 10  8 

Shale,  streaks  of  sandstone 16  2 

Shale,   sandy 4  2 

Shale  and  fire  clay 4  4 

Coal,  bony.  Little  Fire  Creek 0  2 

Fire  clay,   sand,  slate,  streaks   of 

sandstone   14  6 

Sand,  slate  and  streaks  of  sand- 
stone   24  4 

Slate   9  0 

Coal   0  10 

Slate,   bony 0  7* 

Coal  and  hony  slate 0  9 

Coal  and  hony  slate 1  8 

Slate  and  sandstone 9  3 

Sandstone  and  sandy  slate 8  1 

Sandstone    . ; 47  0 

Coal  and  bone 0  2 


Depth. 
Ft.  In. 

488  1 
491  1 
503  4 
511  10 
513  10 

527  7 

528  3 
528  9 
530  3 
532  9 
536  11 
538  9 
541  3 
567  0 
572  5 
594  11 
607  4 
612  0 
615  0 
628 
635 
636 
651 
692 
695 
702 
703 
713 
716  10 
720  1 
722  0 
724  lOf 
753  1 
772  7 
795  0 
802  6i 


804 
805 
806 
822 
826 

830  11 

831  1 


Bot.  1829'  A.  T. 


Bot.  1646'  A.  T. 


5i  Bot.  1563'.5  A.  T. 

7 
3 
5 

7 


845  7 

878  11 

878  11 

879  9  1  Pocahontas 

880  4i  i  No.  6  Coal? 

881  2  r   3'  11" 

882  10  J  Bot.  1485'  A.  T. 
892  1 

900  2 
947  2 
947  4 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Slate,    sandy 12     6  959  10 

Sandstone    4     9  964     7 

Slate,  sandy 17     3  981  10 

Sandstone    40     3  1022     1 

Slate    0     2  1022     3 

Slate   0     2  1022     5 


Coal 

Core  lost 

Coal  and  bone 

Slate 

Coal 

Core  lost 

Slate 

Coal 

Slate   and   coal 


No.  4?  and 
No.  3?  Poca- 
hontas. 
13'  11" 


1  2  1023  7 

1  0  1024  7 

1  4  1025  11 

3  8  1029  7 

1  6  1031  1 

0  7  1031  8 

3  8  1035  4 

0  2  1035  6 

0  10  1036  4        Bot.   1331.6  A.   T. 


Fireclay 2     3  1038     7 

Sandstone    1     2  1039     9 

There  can  be  very  little  doubt  that  the  coal  formation  struck 
in  this  boring  at  1022'  5"  is  the  same  as  that  which  the  drill 
entered  in  Royal  bore  hole  No.  i,  at  512'  3",  the  record  of  which 
is  given  on  page  21  preceding,  and  which  appears  to  be  iden- 
tical with  Pocahontas  No.  4  bed,  while  the  underlying  coal  very 
probably  represents  Pocahontas  No.  5.  True  the  interval  below 
the  Beckley  bed  at  Royal  No.  i  is  410  feet,  while  here  it  is  only 
303',  but  as  this  boring  is  10  miles  S.  80°  \N .  of  the  Royal  i,  the 
interval    should  have  thinned   considerably. 

The  liigher  coals  above  the  Sewell  bed  struck  in  this  deep 
boring  have  been  only  provisionally  identified. 

No.  5  boring  is  about  one  mile  and  a  half  south-east  from 
Eccles,  and  its  record  reads  as  follows : 

BORE  HOLE  NO.  5. 

By   New   River    Collieries   Company    (Crab    Orchard   Land) ; 

Elevation  Top  of  2284'  A.  T. ;  On  the  Head  of  Laurel 

Branch  of  Millers  Camp  Branch  of  Marsh  Fork, 

S.  40°  E.  One  Mile  and  a  Half  From  Bore 

Hole  No.  1  at  Eccles,  Raleigh  County. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Casinp    : 11      2  11     2 

Sandstone,  crystallized 2r)     4  36     6       Nultall. 

Coal.  Ilurihc;  Perry? 4     0  40     6 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Shale,  sandstone  partings _. . . .  15  1  55     7 

Shale,  sandstone  partings 7  8  63     3 

Sandstone,  shale  partings 4  10  68     1 

Shale,  sandstone  partings 33  10  101  11 

Light  shale,   sandstone  partings .  .  30  3  132     2 

Fire    clay 12  133     4 

Sandstone    13  4  1 46     8 

Shale,    blue 4  0  150     8 

Coal    ..       ]  1  0  151     8 

Fire   clay   | 3  0  154     8 

Coal            [■  laegerf      2  3  156  11 

Fire   clay   j       7'  1"      0  1  157     0 

Cool            J   0  9  158     5       Bot.  2126.2  A.  T. 

Fireclay 0  8  158     5 

Sandstone,  shale  partings 32  0  190     5 

Sandstone   12  0  202     5 

Shale,  black 0  6  202  11 

Coal,    Sewell? 0  3  203     2       Bot    2080'  A.  T. 

Fire    clay 4  3'  207     5 

Sandstone,  shale  partings 15  6  222  11 

Shale,  blue 5  6  228     5 

Shale,    black 3  8  232     1 

Shale,   blue 35  0  267     1 

Shale,   black,   Welch  coal 4  3  271     4      Bot.  2012'  A.  T. 

Sandstone,    crystallized 31  6  302  10    {Upper  Raleigh, 

Shale,  sandstone  partings 68  0  370  10    J          99'  6" 

Shale,  blue 12  6  383     4 

Shale,   black 2  6  385  10 

Sandstone,    soft 95  1  480  11       Lozvcr  Raleigh 

Coal,  Beckley 9  1  490     0       But.  ISOO  A.  T. 

Fire    clay..." 0  8  490     8 

In  this  boring  the  main  coal  beds  of  McDowell  in  the  Nezo 
River  scries  above  the  great  Raleigh  Sandstone,  appear  to  be  all 
represented,  although  the  Welch  seam  appears  only  as  a  black 
slate,  4  feet  thick  at  271  feet.  The  4-foot  coal  bed,  near  the  top 
of  the  boring  v^ould  seem  to  be  identical  with  the  coal  bed  occur- 
ring in  southern  Nicholas  County  at  150  to  200  feet  above  the 
Sewell  seam,  and  which  has  been  termed  the  Hughes  Ferry  bed. 

A^o.  6  boring  is  only  one-half  mile  due  east  from  bore  hole  i 
at  Eccles  and  its  record  is  as  follows : 
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BORE  HOLE  NO.  6. 

By  New  River  Collieries  Company   (Crab  Orchard)  ;  Eleva- 
tion,  2112   A.   T. ;   On  Jehu   Branch  of   Millers   Camp 
Branch  of  Marsh  Fork,  Yz  Mile  Due  East  of  Bore 
Hole  No.  1,  at  Eccles,  Raleigh  County. 


Thickness. 

Ft.  In. 

Casing    27  7 

Shale,    dark 8  6 

Fire    clay 4  0 

Shale,  with  sandy  places 31  6 

Shale,   blue 19  4 

Coal,    lacger 0  2 

Fire    clay 0  6 

Sandstone,   dark 7  11 

Shale,    sandy 1  8 

Slate    ^ 1  4 

Sandstone,   dark 1  7 

Shale,    white 2  2 

Sandstone,  dark 0  8 

Sandstone,    white Oil 

Sandstone,    crystallized 5  1 

Shale,  sandy,  blue 15  6 

Slate,    black 0  3 

Coal,    Scwell 2  9 

Slate,    black 19  1 

Bone    0  6 

Coal    0  3 

Fire    clay 3  5 

.Shale,  sandy,  dark 8  6 

Sandstone    1  1 

Shale,  blue 9  2 

Shale,  black 3  9 

Cnal,    Welch 0  2 

Fire  clay 1  8 

Shale,  sandy,  dark 5  1 

Sandslr)ne,   cr3'stalli7.e<l 31  6 

Sliale,   sandy,  dark 7  7 

Sandstone,  dark 9  9 

Sliale,  sandstone  partings 41  2 

Sandstone,   crystallized 10  5 

Shale,  sandy,  dark .5  8 

Sandstone,  shale  partings 1  6 

Sliale,  sandy,  white .'>  .') 

Shale,    dark    blue 8  o 

Slate    0  4 

Coal,  Little  Raleigh 0  10 

hire  clay 1  I 

.Shale,   sandy,  dark 1'.'  :.' 


Depth 
Ft.  In 

27 

7 

36 

1 

40 

1 

71 

7 

90 

11 

91 

I 

91 

7 

99 

6 

101 

2 

102 

6 

104 

1 

106 

3 

106 

11 

107 

10 

112 

11 

128 

5 

128 

8 

131 

.-, 

150 

6 

151 

0 

151 

3 

154 

8 

164 

1 

165 

2 

174 

4 

178 

I 

178 

:? 

179 

11 

185 

0 

216 

6 

224 

1 

233 

10 

275 

0 

285 

5 

291 

1 

292 

7 

298 

0 

306 

5 

306 

-  9 

307 

7 

308 

8 

;!:.'7 

10 

Bot.  2021'  A.  T. 


Bot.  1979.7  A.  T. 


Bot.  1933'  A.  T. 


/  PlHT  Raleigh 
100'  5" 


Bot.    1804    :\.   T. 
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10    [■  Lozver  Raleigh 


Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sandstone,  white,  fine 12  0  339  10 

Sandstone,    coarse 41  3  381  1 

Shale,  with  sandstone  partings...     2  0  383  1 

Shale,  sandstone  partings 6  9 

Sandstone,    soft 11  2  401  0                89' 9" 

Shale,  sandstone  partings 7  4  408  4 

Sandstone    9  3  417  7 

Shale,  blue 5  8  423  3 

Slate,    black 1  2  424  5 

Coal,    Beckley 3  8  428  1       Bot.  1684.2  A.  T. 

Fire    clay 0  6  428  7 

Shale,   sandy,  dark 80  4  508  11 

Fire  clay .5  6  514  5 

Shale,  sandy,  dark 0  9  515  2 

Limestone Oil  516  1 

Shale,  sandstone  partings 8  2  524  3 

Shale,  sandy,  dark 24  4  548  7 

Shale,    white 2  4  550  11 

Shale,  blue,  sandstone  partings...   33  1  584  0 

Coal,  Fire  Creek 0  11  584  11       Bot.  1527'  A.  'I'. 

Fire  clay 2  6  587  5 

Shale,  sandy,  light. 20  6  607  11 

Shale,    dark 16  4  624  4 

Shale,  sandstone  partings 17  6  641  10 

Sandstone,  shale  partings 3  5  645  3 

Sandstone,   crystallized 43  4  688  7 

Shale,   sandstone  partings 4  7  693  2 

Sandstone,    crystallized 6.0  699  2 

Shale,  sandstone  partings 5  7  704  9 

Sandstone,    crystallized 1  2  705  11 

Shale,  sandstone  partings.. 4  3  710  2 

Sandstone    22  2  732  4 

Sandstone,  shale  partings 23  8  756  0 

Shale,  sandy,  dark 3  0  759  0 

Coal.   No.   6   Pocahontas:' 3  6  762  6       Bot.  1349.6  ^.  T. 

Fire    clay 2  0  764  6 


This  is  also  a  very  important  record  since  it  passes  into  the 
Pocahontas  series  and  reveals  a  coal  bed  at  334  feet  below  the 
Beckley,  and  631  feet  below  the  Sezvell  coal.  If  it  is  not  No.  6 
Pocahontas,  it  must  represent  a  still  lower  member  of  that  series, 
instead  of  the  Fire  Creek  seam,  which  would  appear  to  be  repre- 
sented in  the  thin  streak  of  coal  at  584  feet,  157  feet  below  the 
Beckley  seam. 

No.  7  boring  was  drilled  nearly  midway  between  Nos.  i  and 
2,  but  the  record  was  poor  and  not  authentic,  and  hence  was  not 
furnished  to  the  survey. 

No.  8  boring  is  a  little  south  of  west  from  No.  i  bore  hole, 
and  nearly  3  miles  distant.     Its  record  reads  as  follows: 
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BORE  HOLE  NO.  8. 

By  New   River  Collieries   Company   (Crab   Orchard  Lease)  ; 

Elevation  Top,  1913  A.  T. ;  Located  at  Junction  of  Millers 

Camp   Branch    With    Marsh   Fork   of   Big   Coal 

River  2.9  Miles  Southwest  from  Eccles, 

Raleigh  County. 


Thickness. 

Ft.  In. 

Surface    27  0 

Shale,  blue 40  0 

Sandstone,  shale  partings 13  0 

Coal  1  0  4 

Fire   clay      0  2 

Coal  \  laeger?         1  0 

Fire   clay   |       5'  2"  1  6 

Slate  I  1  6 

Coal  J   0  8 

Fire    clay 1  1 

Shale,  blue,  sandy 7  0 

Sandstone,  shale  partings 3  9 

Sandstone    33  3 

Slate,  black 2  3 

Coal,  Sewell 1  6 

Fire    clay 4  0 

Shale,  blue 5  0 

Sandstone   15  0 

Shale,  blue,  sandy 25  0 

Sandstone,  shale  partings 9  0 

Sandstone,  crystallized 140  0 

Shale    0  6 

Sandstone,   hard 20  0 

Slate,  coal  partings 0  6 

Fire  clay 1  0 

Sandstone   159  0 

Sandstone,  conglomerate 12  0 

Sandstone  and  shale,  hard 27  0 

Slate,    black 4  4 

Fire    clay 1  2 

Shale,  blue  and  sandy 8  8 

Sandstone,  conglomerate 7  4 


The  identification  in  No.  8  boring  of  the  Setvell  coal  at  1779' 
A.  T.  is  based  upon  the  record  found  in  A^o.  j  borint:;  which  is  N. 
45°  E.  3^  miles  from  No.  8.  The  Sewell  coal  has  an  elevation 
of  1726'  A.  T.  in  No.  3,  while  the  Becklcy  occurs  at  143()  feet  or 
'<;90  feet  lower. 

This  record  reveals  in  a  striking  way  the  rapid  disappearance 
of  the  New  River  coals  in  passing  west-ward  beyond  a  certain 


Depth. 

Ft. 

In. 

27 

0 

67 

0 

80 

0 

80 

4 

80 

6 

81 

6 

83 

0 

84 

6 

85 

2 

Bot. 

1827.8  A.  ■ 

86 

3 

93 

3 

97 

0 

130 

o 

132 

6 

134 

0 

Bot. 

1779  A.  T, 

138 

0 

143 

0 

158 

0 

183 

0 

192 

0 

332 

0 

Uppc 

'7  Raleigh 

332 

6 

352 

6 

_ 

354 

0 

355 

0 

514 

0 

526 

0 

553 

0 

557 

4 

Bot. 

1355'.7  A. 

558 

6 

567 

2 

574 

6 
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zone,  since  although  this  No.  8  boring  was  continued  to  a  depth 
of  440  feet  below  the  Seweil  coal  only  a  few  knife  edges  of  coal 
were  found  in  6  inches  of  slate  at  a  depth  of  354  feet,  the  most 
of  this  440  feet  being  occupied  by  enormous  deposits  of  sandstone 
and  conglomerate. 

No,  p  bore  hole  is  located  nearly  a  mile  S.  70°  E.  from  bore 
hole  No.  1  and  its  record  is  as  follows : 

BORE  HOLE  NO.  9. 

By  New  River  Collieries  Company  (Crab  Orchard)  ;  Elevation 

Top,  2146'  A.   T.;  On  Jehu   Branch  of   Millers   Camp 

Branch  of  Marsh  Fork,  ^g  Mile  S.  70°  E.  of  Bore 

Hole  No.  1,  at  Eccles,  Raleigh  County. 


Thickness. 

Ft.  In. 

Surface    6  0 

Shale,   soft 7  0 

Coal,  Jaeger? 0  2 

Shale,  sandy,  dark 66  5 

Shale,  sandy,  hard 19  6 

Coal,  Seweil 2  6 

Fire  clav  and  shale 8  9 

Shale,  d"ark 7  0 

Shale,  sandy,  hard 17  6 

Shale,  sandy,  dark 9  3 

Coal    0  10 

Fire  clay,  soft 7  4 

Shale,   sandy,   dark 24  0 

Coal    0  5 

Shale  and  fire  clay 4  0 

Shale,  sandy,  dark 10  2 

Sandstone   5  0 

Slate    0  5 

Coal    0  4 

Shale,  dark 9  0 

Slate,  black 1  6 

Fire  clay 3  0 

Shale,  sandy 4  3 

Sandstone,  hard 31  1 

Shale,  sandy,  dark 13  9 

Shale,  dark 36  7 

Shale,    sandy 4  4 

Shale,  dark 2  5 

Sandstone   4  8 

F'ire  clay 2  2 

Shale,  sandy,  .dark 9  1 

Sandstone  4  4 

Sandstone  and  shale 10  6 


Depth. 

Ft. 

In. 

6 

0 

13 

0 

13 

2 

79 

7 

99 

1 

101 

7 

Bot.  2044.5  A.  T 

110 

4 

117 

4 

134 

10 

144 

1 

144 

11 

Bot.  2000'  A.  T. 

152 

3 

176 

3 

176 

8 

180 

8 

190 

10 

195 

10 

196 

4 

196 

8 

205 

8 

207 

2 

210 

2 

214 

4 

245 

5 

269 

2 

305 

9 

310 

1 

312 

6 

317 

2 

319 

4 

328 

5 

332 

9 

344 

3 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sandstone    21     8  365  11 

Shale,    dark 5     0  370  11 

Sandstone 20     3  391     2 

Coal.   Becklcx 0     3  391     5 

Slate,  soft,  black 11     7  403     0 

Shale,   dark 11     2  414     2 

Slate,   soft,   black.. 10     5  424     7 

Coal.  Lower  Bcckley 1     4  425  11       Bot.  1731.2  A.  T. 

Sandstone   34     4  460     3 

The  Sezi'ell  coal  i.s  identified  with  the  one  struck  in  Xo.  p 
hore  hole  at  2044.5  feet  A.  T.  since  the  bed  is  there  60  feet  higher 
(1984')  than  in  No.  i  hore  hole,  less  than  a  mile  to  the  north-west. 

The  Beckley  bed  is  here  very  much  split  up.  being  separated 
into  two  thin  layers  by  33  feet  of  shales,  the  same  as  in  Shaft  No. 
II,  the  record  of  which  is  given  on  page  56  preceding. 

No.  10  bore  hole  is  about  three- fourths  of  a  mile  N.  70°  E. 
from  No.  i,  and  its  record  is  as  follows : 

BORE  HOLE  NO.  10. 

By  New  River  Collieries  Company  (Crab  Orchard)  ;  Elevation 
'       Top,  2159  A.  T.;  Located  3^  Mile  N.  70°   E.  of  Bore 
Hole  No.  1,  at  Eccles,  Raleigh  County. 

Thickness. 

Ft.  In. 

Surface    10  0 

Sandstone,  hard 9  5 

Shale,  sandy,  dark 1  0 

Sandstone,   hard 2  0 

Shale,  sandy,  dark 5  0 

Sandstone,   hard 23  11 

Sandstone  and  slialc 7  6 

Sandstone,   hard .'52  2 

Shale,  sandy,  dark 10  fi 

Sandstone  and   shale 36  ?, 

Slate    16  0 

Fire  clay 2  9 

Sandstonf    2  6 

Shale,  sandy,  dark 13  5 

Slate    5  3 

.Shtc  and  ciiiil.  Scxui-ll 5  4            1S3     ()       P.^l.  1976'  A.  T 

.Sandstone    14  6 

Dirty    coal 2  6 

.Slate   4  0 

.Shale,  sandy,  dark 5  0 

.Slalf  and  real 2  0 

Cfxil.    dirty 1  6 

I'"irc  day 3  7 


Depth. 

Ft. 

In. 

10 

0 

19 

5 

20 

5 

22 

5 

27 

5 

51 

4 

58 

10 

91 

0 

101 

6 

137 

9 

153 

9 

156 

6 

1,59 

0 

172 

5 

177 

8 

183 

0 

197 

('> 

200 

0 

2(U 

0 

209 

0 

211 

0 

212 

6 

216 

I 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sandstone  and  shale 12  6  228  7 

Shale,   sandy,  dark 9  4  237  11 

Coal    0  6  246  1 

Fire   clay 1  6  247  7 

Sandstone    8  7  256  2 

Shale,    sandy 19  3  275  5 

Slate    6  10  282  3 

Sandstone   18  1  -  300  4 

Shale,    sandy,    dark 44  9  345  1 

Coal    0  4  345  5 

Sandstone  and  shale 11  10  357  3 

Shale,   sandy,   dark     13  0  370  3 

Coal  dirty.  Little  Raleigh 1  0  371  3       Bot.  1788'  A.  T. 

Fireclay 2  0  373  3 

Shale,  sandy,  dark 2  8  375  11 

Sandstone    52  4  428  3 

Sandstone   and  shale. . 3  3  431  6 

Slate 0  5  431  11 

Sandstone   29  0  460  11 

Coal,    Beckley 6  7  467  6       Bot.  1690.1  A.  T. 

Shale,  sandy,   dark 18  469  2 

In  No.  10  bore  hole  the  Seivell  coal  horizon  appears  to  be 
much  "split"  with  slate  and  several  impure  beds  occur  below  the 
main  portion  of  that  bed,  so  that  the  usually  massive  Upper 
Raleigh  sandstone  is  here  shaly,  and  not  heavy-bedded. 

No.  II  bore  hole  is  about  one  mile  and  a  half  northwest  from 
No.  1  at  Eccles,  and  its  record  is  as  follows : 


BORE  HOLE  NO.  11. 

By  New  River  Collieries  Company  (Crab  Orchard)  ;  Elevation 

Top,  2050'  A.  T. ;  Located  on  Head  of  Ugly  Branch  of 

Millers  Camp  Branch  of  Marsh  Fork,  1^4  Miles 

N.  43°  W.  of  Bore  Hole  No.  1,  at  Eccles, 

Raleigh  County. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface    8  0  8  0 

Sandstone,   hard 91  0  99  0 

Shale,   dark 11  3  110  3 

Sandstone   3  1  113  4 

Shale,   sandy,  dark 26  3  139  7 

Slate,    black 4  7  144  2 

Coal,  dirty,  lacger? 0  10  145  0 

Fire  clay ^ 1  6  146  6 
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Thickness. 
Ft.  In. 


Shale,  sandy,  dark 6 

Sandstone  and  shale ' 10 

Slate    3 

Sandstone   9 

Slate,  gray 3 

Coal  and  bone  ]  0 

Coal                      I  1 

Bone                      ]■     Sewell        0 

Coal  and  bone    |         5'  5"      1 

Coal                     J  2 

Slate,  black 5 

Shale,  sandy,  dark 7 

Coal,  Sewell  "split" 1 

Fire    clay 0 

Sandstone    19 

Slate,  gray 12 

Bone 
Coal 
Bone 
Coal 


Welch 
1'  0" 


0 

0 

0 

0 

Shale,   sandy,    dark 7 

Sandstone  and  shale 34 

.Sandstone,   soft 33 

Sandstone,  hard 48 

Shale,  sandy,  dark 0 

Sandstone 11 

Shale,  sandy,  dark 12 

Slate,  black 2 

Coal,  Little  Raleigh 0 

Slate,  black 0 

Sandstone  and  shale 10 

Shale,   sandy,  soft 47 

Coal  and  bone 0 

Slate,    black 0 

.Sandstone    0 

Shale,   dark 0 

Bone    0 

Sandstone   .^> 

Coal      1  3 

Bone      \  .Bccklcv     0 

Coal      J  .  .7'  4i"       .'i 

Sandstone    2 


3 

4 
10 
10 

8 

4 

1 

7* 

9 

0 

1 


Depth. 

Ft.  In. 

152  10 

163  4 

166  10 

176  3 

179  9 

180  5 

181  9 
181  10 
183  1 
185  2 
190  6 

198  0 

199  2 

200  0 
219  0 
231  0 
231  0 
231  5 

231  8 

232  0 
239  2 
273  10 
306  11 

355  9 

356  1 
367  4 
379  8 
382  7 

382  10 

383  6 
394  2 
441  5 
441 
442 
443 
444 
444 
449 
453 
4.53  10 
456  10 
4.->8  0 


Bot.  1864'  10"  A.  T. 


Upper  Raleigh 
116'  7" 


Bot.   1593' 2"   A.  T. 


The  section  speaks  for  itself  in  revealing  the  great  variation 
of  the  Pottsville  strata  within  short  distances. 

No.  12  bore  liole  is  two  miles  distant  from  No.  i,  a  little  east 
of  north  from  Fxcles.  and  its  record  reads  as  follows : 
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BORE  HOLE  NO.  12. 

By  New  River  Collieries  Company  (Crab  Orchard)  ;  Elevation 

Top,  2114.2  A.  T. ;  Located  on  Millers  Camp,  Branch  of 

Marsh  Fork,  2  Miles  N.  10°  E.  of  Bore  Hole  No. 

1,  at  Eccles,  Raleigh  County. 


Thickness. 
Ft.  In. 

Surface    12     9 

Limestone   2     4 

Sandstone,  broken 9     5 

Sandstone,  hard 14  11 

Sandstone  and  slate 26    8 

Sandstone,  hard 3     6 

Sandstone  and  slate 17     0 

Sandstone,  broken 10    8 

Sandstone,  light  and  hard 34  11 

Sandstone,    soft 14     4 

Sandstone,  light  and  hard 14     3 

Sandstone,  rough 8    3 

Sandstone,  broken 1     0 

Slate,  broken 3     9 

Sandstone    1     4 

Slate  9     5 

Slate,    broken 3  10 

Slate  50     7 

Coal  and  bone 0    4 

Sandstone  7     1 

Slate    35    4 

Coal  ]  1     44 

Slate  I  2     14 

Slate,  broken  \  Sewell      0    5 

Bone  1       10'  6"    0  10 

Coal  J  5    4 

Bone    0    2 

Slate  15     6 

Bone 0    4 

Coal    1     8 

Slate    3    0 

Sandstone  and  slate 2     2 

Slate    13     0 

Bone    0    8 

Sandstone  0    9 

Slate    15  10 

r'"^       a        1  1  V^'elch  ?     I 

Bone  and  coal  >       .,  ^q«  1     7 

Bone  and  slate,  broken  J  2     9 

Slate    4     6 

Sandstone  6  10 

Sandstone,  broken 3  10 

Sandstone 4  10 

Sandstone,  hard,  light 24  11 

Sandstone  and  slate 8  4 

Conglomerate  18  5 

Sandstone,  crystallized.  . 73  8 


Depth. 

Ft.  In. 

12 

15 

24 

39 

66 

69 

86 

97 
132 
146 
160 


9 
1 
6 
5 
1 
7 
7 
3 
2 
6 
9 

169  0 

170  0 
173  9 
175  1 
184  6 
188  4 
238  11 


239 

246 

281 

283 

285 

285 

286 

291  8 

291  10 

307  4 

307  8 

309 

312 

314 

327 

328 

328  11 

344  9 

345  3 

346  10 
349  7 
354  1 
360  11 
364  9 
369  7 
394  6 
402  10 
421  3 
494  11 


Bot.  1888.2  A.  T. 
Bot.  1844.4  A.  T. 

Bot.  1835.1  A.  T. 

Bot.  1818  A.  T. 

Bot.  1799.2  A.  T. 

Bot.  1762  A.  T. 


Upper  Raleigh 
140'  10" 
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Thickness, 
Ft.  In. 

Slate    0     3 

Sandstone,  co^stallized 0     1 

c„    J  4.  [     Little  Raleigh  '     „     ' 

Sandstone  f  q,  „„     -^    .     0     2 

Coal  and  bone]                               .  0     3 

Sandstone    40  11 

Coal                      ]  1 

Sulphur                I   0 

Coal                     I  1 

Slate                     I  0 

Bone  and   coal  [    Bcckley     1 

Coal                               10'  10"    1 

Coal 

Bone 

Coal  J 

Bone    - 2     4 

Slate    0     1 

Sandstone    3     8 

Sandstone   1     8 

This  record  shows  that  both  the 
contain  vahiable  fuel  at  this  locaHty, 
■  spHt"   with  bone  and  impurities. 

Xo.  J  J  bore  hole  is  not  quite  one 
north  from  No.  i,  and  its  record  reads 


Depth. 
Ft.  In. 


1* 
i 
5 
3 
3 
4 

0  10 

1  i 


495 
495 

495 
495 
495 
536 
537 
538 
539 
539 
540 
542 
543 
544 
547 
551 
551 
554 
556 


2 
3 

6 

8 

11       Bot.  1590  A.  T. 
10      Lower  Raleigh 
114 

0 


11 
3 

1 

2i 

8 

0 

1 

9 

5 


Bot.  1538.7  A.  T. 


Se-well  and  Beckley  coals 
although  both   are  much 

mile  and  a  half  nearly  due 
as  follows : 


BORE  HOLE  NO.  13. 

By   New   River   Collieries   Company ;   Elevation   Not    Known 

Exactly,  But  Near  2100'  A.  T. ;  On  Tributary  of  Millers 

Camp  Branch,  One  Mile  and  Three-eights  N.  5^  W. 

From  No.  1  Bore  Hole,  at  Eccles, 

Raleigh  County. 


1  luckiicss. 

Fl.  Tn. 

Surface    -I     6 

Sandslonc    31     6 

Sandstone  and  shale 35     .'! 

Sandstone    6     0 

i-'irc  clay 0  :! 

.Sandstone    105     1 

Slate    0  2 

Sandstone    7     5 

Slate    61      I 

Cnal  I      fiirurr.'     Oil 

i'x.nf  and  coal  \         \'  2"      0     :: 

Slate   0     5 

Slate   0  10 

Sandstone   II  7 

.Sandstone   o  :', 


De 

Ft. 

pth 
Tn 

:'.() 

0 

7) 

3 

77 

6 

182 

7 

182 

9 

190 

2 

254 

6 

255 

5 

•-•'•'' 

8 

268 

() 

267 

S 

268 

0 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Slate   0     7  269     4 

Sandstone   10     0  279     4 

Slate    0     9  280     1 

Sand  and  slate 1     3  281     4 

Slate    0     3  281     7 

Bone                          ]   0     2  281     9 

Slate,   broken            0     8^  282     5 

Bone                         \Sewell        0     7  283     0 

Slate                 .         I      7'  0"        0     3  283     3 

Coal    (lost   core)  J   5     4  288     7 

Slate    6     0  294     7 

Sulphur    0     6  295     1 

Sandstone  and   slate 6     4  303     4 

Sandstone   23     0  32C     4 

Slate   1     4  327     8 

Sandstone   1  ll  329     7 

Slate   3     0  332     7 

Sandstone   4     0  336     7 

Slate    13     0  349     7 

Slate,    black 10     0  359     7 

Bone,    Welch 0     3  •  359  10 

Slate    18     6  378     4 

Sandstone    84     9  463     1       Upper  Raleigh 

Coal                       \   0     4  463     5 

Bone                      I  0     4  463     9 

Coal                       I   0     1  463  10 

Sand  and  slat^  |  1     6  465     4 

Sandstone            [     Little          2     9  468     1 

Fire  clay              \     Raleigh      0     8  468     9 

Slate                       I          11'  1"      4     9  473     6 

Coal                      I  0     6  474     0 

Slate                       I  0     1  474     1 

Coal                      J   0     1  474     2 

Slate   0     2  474     4 

Sandstone   42     6  516  10    ] 

Slate    4     8  521     6     | 

Sandstone  and  slate 10  522     6        ,            d   ;   ■   r 

cio»„  „    ^1     „    ^  *                                      -.      c  -.-^A     r.       Lower  Kalciqli 

blate  and   sandstone 1     6  o2A     0    \      r,o'  a" 

Slate 0     5  524     5     |       ^^    ^ 

Sandstone   22     7  547     0    | 

Coal,    Beckley 7     3  554     3    J 

Bone   0     4  554     7 

Sandy  slate 4     0  558     7 

Sandstone    9     8  568     3 

Slate   0     8  569  11 

Slate,   sandy 6     3  575     2 

Sandstone   24     0  599     2 

Both  the  Sewell  and  Beckley  coals  are  in  good  development 
in  this  last  bore  hole,  and  the  rock  interval  between  them  foots  up 

258  feet  5  inches,  or  30  to  40  feet  less  than  the  maximum  for  the 
region. 

No,  i_i  bore  hole  is  north-westward  from  No.  1,  about  two 
miles  and  a  quarter,  and  its  record  is  as  follows : 


THE    POTTSVILLE    SERIES. 


BORE  HOLE  NO.  14. 


By   New  River  Collieries  Company ;   Elevation  Top,   1972 .7 

A.  T. ;  On  Stevens  Branch  of  Marsh  Fork  3^  Mile  Above 

Junction,  and  Two  Miles  and  a  Quarter  N.  75°  W. 

From  No.  1  at  Eccles,  Raleigh  County. 


Thickness. 

Ft.  In. 

Surface    13  6 

Sandstone   28  6 

Slate,  broken 10  0 

Slate  65  3 

Sandstone   and   slate   17  9 

Clay   1  3 

Conglomerate,  sandstone 1  1 

Clay 0  4 

Sandstone,  conglomerate 2  4 

Clay    0  2 

Sandstone,  conglomerate.' 2  0 

Clay   0  3 

Sandstone   1  2 

Coal  0  1 

Sandstone,  conglomerate 2  7 

Clay    0  2 

Sandstone,  conglomerate 0  10 

Conglomerate  and  clay 8  5 

Clay '. 0  4 

Conglomerate    7  8 

Conglomerate  and  clay 3  2 

Fire  clay,  soft 2  7 

Fire  clay,  hard ">  0 

Sandstone   37  3 

Slate 1  8 

Sandstone   6  0 

Sandstone   2  6 

Sandstone  and  slate 13  0 

Sandstone   6  4 

Sandstone,  crystallized 76  1 

Sandstone  (with  pebbles) 2  0 

Sandstone,  crystallized 45  6 

Coal.    Sewelir 0  5 

Sandstone,  crystallized 11  9 

Fire  clay 0  1 

Sandstone    4  9 

Sandstone,  conglomerate 0  9 

Sandstone    18  2 

Sandstone,  coal  partings 2  10 

/^»)/,■  0  2 

Sandstone,  coal  partings 4  10 

Sandstone   28  5 

Slate,   sandy 0  4 

SanfUlonc     17  3 

Slat<-,   sandy 0  1 

.Sandstone,  crystallized 15  0 


Depth. 

Ft. 

In. 

13 

6 

42 

0 

52 

0 

117 

3 

135 

0 

136 

3 

137 

4 

137 

S 

140 

0 

140 

2 

142 

2 

142 

5 

143 

7 

143 

8 

146 

3 

146 

5 

147 

3 

155 

8 

156 

0 

163 

8 

166 

10 

169 

5 

174 

.5 

211 

8 

213 

4 

219 

4 

221 

10 

234 

10 

241 

2 

317 

3 

319 

3 

364 

9 

365 

2 

376 

11 

377 

0 

381 

9 

382 

6 

394 

8 

397 

6 

397 

8 

402 

6 

430 

11 

431 

3 

448 

6 

448 

7 

463 

7 

Bot.  1607'.5  A.  T. 
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Thiciaiess.  Depth. 

Ft.  In.  Ft.   In. 

Bone  and  coal 0     1  463     8 

Sandstone,    crystallized 4     8  468     4 

Sandstone,       crystallized       (slate 

partings)     103     6  57110 

Sandstone  and  slate 6     9  578     7 

Sandstone    16  10  595     5 

Sandstone  and  conglomerate 36     1  631     6 

Slate   1     5  632  11 

Coal,  Beckley 12  634     1       Bot.  1338.7  A.  T. 

Sandstone  and  shale 15     0  649     1 

Slate   1     0  650     1 

Coal,  Lower  Beckley 0     5  650     6 

Shale ." 4     4  654  10 

Slate,    black. 0     8  655     6 

Fire  clay 6     6  662     0 

Shale     1     4  663     4 

Shale,  green ' 11  10  675     2 

Shale    5     2  680     4 

Sandstone   47  11  728     3 

Slate,   sandy 1     0  729     3 

Sandstone    9     0  738     3 

Coal    0      i  738     Si 

Sandstone   19     8  757  Hi 

Slate   1     3  759     2i 

Coal,  Fire  Creek 3     0  762     2i     Bot.  1210'.5  A.  T. 

Shale    3     3  765     5i 

The  identifications  in  bore  hole  No.  14  are  based  upon  a 
north-westward  dip  of  150  feet  to  the  mile  from  No.  i  to  the 
former. 

No.  ij  bore  hole  is  about  one  mile  south-east  from  No.  1, 
and  its  record  is  as  follows : 


BORE  HOLE  NO.  15. 

By   New   River    Collieries    Company;    Elevation   Top,    2210' 

A.  T.;  One  Mile  South  45°  East  From  Bore  Hole 

No.  1,  at  Eccles,  Raleigh  County. 

Thickness. 

Ft.  In. 

Surface    5  6 

Sandstone    23  6 

Shale,   sandy 11  6 

Sandstone   7  0 

Shale,  sandy,  dark 30  0 

Slate,  black 6  3 

Shale,  sandy,  dark 25  2 

Sandstone   1  5 

Sandstone  and  shale 27  0 

Sandstone,  hard 8  2 


Depth. 

Ft. 

In. 

5 

6 

29 

0 

40 

6 

47 

6 

77 

6 

83 

9 

108 

11 

110 

4 

137 

4 

145 

6 
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Thickness. 

Ft.  In. 

Sandstone  and  shale,  hard 11  6 

Shale,   sandy 7  4 

Sandstone    8  9 

Shale,  sand}",  dark 1  7 

Fire  clay,  impure  {Sewrllf) 1  9 

Sandstone,   hard 17  0 

Shale,   sandy 3  2 

Shale,   black 9  9 

Coal   and   slate  ^     Welch  F    0  2 

Coal                      \        0'  ?,"       0  1 

Shale,  dark,  sandy 0  2 

Fire    clay 2  0 

Shale,  sandy 7  0 

Fire  clay 2  6 

Shale,  dark,  sandy. 10  2 

Sandstone    76  3 

Shale,  dark  and  sandv 22  4 

Slate,   black .' 2  6 

Coal.  Little  Ralciyh 0  4 

Fire  clay 1  2 

Shale,  dark,  sandv 7  8 

Slate,    black '. 7  3 

Coal,  Little  Raleigh 0  li 

Slate,   soft 0  Hi 

Fire  clay 0  10 

Shale,  sandy 7  0 

Sandstone  and  shale 9  2 

Sandstone    73  3 

Coal                I  2  8 

Coal,  bony         0  A 

Coal                [     Rrckley 2  3h 

Slate,  black   |         9'  .5"      0  10 

Coal               J   3  7 

Shale,  dark,  sandy 6  8 

Sandstone  2  6 


Depth. 
Ft.  In. 

157  0 

164  4 

173  1 

174  8 
176  .5 
193 
196 
206 
206 
206 
206  9 
208  9 
215  9 
218  3 
228  5 
304 
327  0 
329  6 
329  10 
341  0 
348  8 

355  11 

356  0* 

357  0 
357  10 
364  10 
374  0 
447  3 
449  11 
499  Hi 

452  3 

453  1 
456  8 
463  4 
465  10 


8       Upper  Raleigh 


Lotver  Raleigh 


Bot.  1753.3  A.  T. 


The  Seivell  coal  appears  to  be  absent  from  this  .section,  its 
horizon  probably  being-  indicated  by  a  fire  clay  at  l^C?  feet.  'iS,0 
feet  above  the  base  of  the  Beckhy  coal  which  is  here  triple 
bedded. 

Nos.  i6  and  17  of  this  series  of  bore  holes  are  shallow,  and 
pass  only  throug^h  the  horizon  of  the  Seii'ell  coal  the  top  of  which 
was  encountered  at  177  feet,  and  the  bottom  at  1!»S  feet,  or 
1084'.5  A.  T.,  the  top  of  No.  1(i  being-  •>lS->.(;  feet  above  tide. 
The  coal  is  nnich  split  with  black  slate  and  shales. 

■Vo.  f6  bore  hole  is  located  not  (|uite  a  half  mile  nearh-  due 
cast  from  bore  hole  \o.  1  and  was  drilled  to  a  depth  of  only 
?00  feet. 
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No.  18  bore  hole  is  located  on  Millers  Camp  Branch,  slightlv 
more  than  a  mile  north-eastward  from  No.  1,  and  its  record  is 
as  follows : 

BORE  HOLE  NO.  18. 

By  New  River  Collieries  Company  (Crab  Orchard  Lease)  ;  On 

Millers  Camp  Branch,  One  Mile  and  a  Tenth  N.  13°  E. 

From  Bore  Hole  No.  1,  at  Eccles,  Raleigh 

County ;  Elevation  Top,  2094.8  A.  T. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface    9     0  9     0 

Sandstone    5     6  14     6 

Shale,  sandy 1     0  15     6 

Sandstone   .' 1     6  17     0 

Shale,   sandy 7     6  24     6 

Sandstone 2     6  27     0 

Shale,    sandy 0  10  27  10 

Sandstone    95     8  123     6 

Shale,   dark 24  11  148     5 

Sandstone  and  shale 3     9  152     2 

Shale,   dark 22  10  175     0 

Slate,  black 4     5  179     5 

Bony  coal  and   slate   (laeger?) 1     4  180     9 

Sandstone    8     8  189     5 

Sandstone  and  shale 13     9  103     2 

Sandstone    15     9  218  11 

Shale,  dark 4    4  223     3 

Slate  and  coal  ^  0     6  223     9 

Coal                        1     3  225     0 

Slate                    I      Scivcll      0     Of  225     Ol 

Coal                      I           5'  6"      0  Hi  226     0 

Slate 0     8  226     8 

Coal                     J 2     1  228     9 

Slate,     soft 0     8  229     5 

Shale,   dark 9     2  238     7 

Coal,  "split"  from  Sewell 0     5  239     0 

Shale,   sandy 3     6  242     6 

No.  ig  bore  hole  is  near  No.  18,  a  little  farther  to  the  north- 
east, and  its  record  is  as  follows : 


80 
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BORE  HOLE  NO.  19. 

By  New  River  Collieries  Company  (Crab  Orchard)  ;  On  Mil- 
lers Camp  Branch,  One-half  Mile  N.  17^°  E.  of  Bore 
Hole  No.   1,  at  Eccles,  Raleigh  County; 
Elevation  Top,  2103.8  A.  T. 


Thickness. 
Ft.  In. 


Depth. 

Ft.  In. 


Surface    2 

Shale  and  sandstone 14 

Sandstone,   hard 38 

Shale,  dark 15 

Slate,  dark 0 

Sandstone  and  slate 26 

Shale,   dark 5 

Slate,  black .' 2 

Fire  clay 3 

Shale  and  sandstone 72 


Coal 

Slate 

Coal 

Bony 

Coal 

Slate 

Coal 

Slate. 

Coal, 

Slate 


\-  Scwell      0 

4'  10"      0 

0 

2 

black 11 

■'split"  from  Sewell 1 

0 

Fire  clay 0 

Shale   4 

Fire  clay * 3 

Shale,  dark 18 

Slate,  black 4 


Coal 
Slate 
C^al 


Welch, 
i)'  11" 


I- ire  clay 0 

-Shale  and  sandstone 16 

Sandstone  7 

Shale  7 

Slate  12 

Sandstone  and  shale ^ 

Fire  clay 1 

Sandstone   3 

Sliale  and  sandstone 3.") 

"sandstone   it 

Slate   2 

Cnal.  Utile  Raleigh 0 

.Shale,  sandy 13 

Sandstone   0 

.Shale,  dark 16 

Slate,  black 0 

Coal,  Little  Raleigh 1 

Slate,  black o 


6 
2 
6 
3 
2 
1 
0 
2 
10 
0 
4 
1 

Si 
li 
24 

li 

8 

5 

5 

4 

9 
10 

0 

0 

1 

3 

2 

6 

6 
10 

5 

2 

6 

9 

9 

8 

1 
10 

5 

3 

5 

8 

9 

3 

0 


2 
17 
55 
70 
70 
97 
102 
104 
108 
180 
181 
181 
181 
181 
182 
182 
184 
196 
197 
198 
198 
203 
206 
224 
228 
228 
229 
229 
230 
246 
254 
261 
274 
279 
281 
285 
320 
330 
332 
332 
346 
346 
363 
363 
364 
36.'', 


6 

0 

6 

9 
11 

0 

0 

2 

0 

0 

4 

5 

8i 
10 

Oi 

2 
10 

3 

8 

0 

9 

7 

7 

7 

8 
11 

1 

7 

1 
11 

4 

6 

0 

9 

6 

2 

3 

1 

6 

9 

2 
10 

7 
10 
10 

3 


Bot.  1919'  A.  T. 


Bot.  1874'.2  A.  T. 


I'ppcr  Raleigh 
83'  2" 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Shale,  dark 4  10  370     1 

Sandstone  and  shale 6     6  376    7    (  Lower  Raleigh 

Sandstone    57     8  434     3    j  64'  3" 

Slate   . .' 0     3  434     5 

Sandstone   6    0  440     5 

Coal,  soft  I.  Beckley      3     5  443  10 

Coal,  semi-soft    j       6'  6"        3     1  447  11       Bot.  1656'  A.  T. 

Slate   0  10  448     9 

Shale,   dark 35     9  474     6 

There  are  two  streaks  of  the  Little  Raleigh  coal  in  the  shale 
interval  of  40  feet  which  here  separates  these  great  sandstone 
horizons. 

No.  20  bore  hole  is  about  2  miles  north-west  of  No.  1,  on 
Stevens  Branch  of  the  Marsh  Fork  of  Big  Coal  River,  and  its 
record  is  as  follows : 

BORE  HOLE  NO.  20. 

By  New  River  Collieries  Company  (Crab  Orchard  Lease)  ;  On 

East  Side  of  Stevens  Branch,  2  Miles  N.  46^°  W.  From 

Bore  Hole  No.  1,  at  Eccles,  Raleigh  County; 

Elevation  Top,  2005'.4  A.  T. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface  1    0  1    0 

Sandstone,  hard 80    0  81     0 

Shale,  dark 51     0  132    0 

Sandstone,  hard 34    0  166    0 

Sandstone  and  shale 25     0  191     0 

Slate,  dark 7     0  198    0 

Coal,  laeger? 13  199     3      Bot.  1806'.1  A.  T. 

Fireclay 5     0  304     3 

Sandstone    .17     7  331  10 

Shale,   dark 7    1  328  11 

Sandstone  10    0  338  11 

Shale,  sandy,  dark 26  10  265    9 

Sandstone,   dark 110  267    7 

Shale   3     4  270  11 

Sandstone,   hard 165     0  435  11 

Shale,  dark 54     0  489  11 

Sandstone  and  shale 11     8  501    7 

Sandstone,   hard 24     6  526     1 

Shale,  dark,  sandy 13  11  540     0 

Sandstone,   hard 9     0  549     0 

Shale,  dark 10  550    0 

This  section  illustrates  the  rapid  disappearance  of  the  New 
River  coals  toward  the  north-west,  since  the  Sewell  has  disap- 
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peared  entirely,  although  it  was  present  in  bore  hole  No.  3  at  an 
elevation  of  1726'  A.  T.  only  a  mile  to  the  north-east,  the  Beckley 
bed  being  present  there  also  at  1435'  A.  T. 

Since  bore  hole  No.  20  ended  at  1455  A.  T.,  it  is  possible 
that  it  stopped  a  few  feet  above  the  Beckley  seam,  which  was 
4'  11"  thick  in  No^'K  boring  at  a  depth  of  585  feet. 

No.  21  bore  hole  is  on  Millers  Camp  Branch,  slightly  more 
than  one-half  mile  due  North  from  No.  1  boring,  and  its  interest- 
ing record  reads  as  follows : 

BORE  HOLE  NO.  21. 

By  New  River  Collieries  Company  (Crab  Orchard  Lease)  ;  On 

Millers  Camp  Branch,  0.6  Mile  Due  North  From  Bore 

Hole   No.   1,   at  Eccles,   Raleigh   County; 

Elevation  Top,  2083'.7  A.  T. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface 9  0  9  0 

Sandstone   25  0  34  0 

Shale,   dai-k 42  0  76  0 

Sandstone   6  6  82  6 

Sandstone  and  shale 20  0  102  6 

Shale,   dark 12  2  114  8 

Slate,  black ■ 5  10  120  6 

Slate,  coal  and  bone 4  0  124  6 

Fireclay 11  6  136  0 

Sandstone  and  shale,  coal 2  0  138  0 

Slate,  black 17  139  7 

Coal                      ]  0  1  139 

Slate                         1  9  141  5 

Bone 


Coal 


0     1  141     6 

Sewell       0     34  141     9J 


Binder,  sulphur   f       8'  6"        0  2i  142     0 

Coal                            1  4  143     4 

Slate                          1  6  144  10 

Coal                        J   1  3  146     1        Bot.  1037.6  A.  T. 

Shale,   sandy 2  2  148     3 

Sandstone    7  8  155  11 

Fireclay 3  8  159     7 

Sandstone    2  8  162     3 

Shale,  dark 10  0  178     3 

Slate,  Mack 1  8  179  11 

Coal.  II  'cicit 0  8  180     6 

Fire  clay 3  6  184     0 

Sandstone    5  4  189     4 

.Shale    and    sandstone 7  4  196     8 

Slate    9  11  206     7 

Shale,   .sandv 4  10  211     5 


WEST   VIRGINIA   GEOLOGICAL    SURVEY.  83 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sandstone  and  shale 9     0  220     5 

Sandstone   6     3  226     8 

Slate,  black 0     8  227     4 

Fire  clay 2     9  230     1 

Sandstone    78     4  308     5       Upper  Raleigh 

Slate  2     4  310     9 

Fireclay 18  312     5 

Shale,  sandy 7     0  319     5 

Sandstone  and  shale 11     0  330     5  j  Lower  Raleigh 

Sandstone  179  10  510     3  [  Bot.  1573.5  A.  T. 

Shale  and  sandstone 27     8  537  11 

Sandstone   6     8  544     7 

Shale,  sandy. 4  10  549     5 

Here  the  Beckley  coal  has  been  entirely  cut  out  by  the 
enormous  sandstone  mass  coming  in  at  330' — 510.  This  is  prob- 
ably a  case  of  erosion  during  the  deposition  of  the  Lozver  Raleigh 
sandstone,  since  the  stratigraphic  horizon  of  the  Beckley  coal 
belongs  about  the  middle  of  this  great  sand  deposit  whose  base 
comes  at  1573^  feet  A.  T.  or  363  feet  below  the  Sewell  coal  bed. 

This  series  of  bore  holes  will  end  with  No.  33,  located  six- 
tenths  of  a  mile  north-eastward  from  No,  1,  on  Millers  Camp 
Branch,  the  record  of  which  reads  as  follows : 

BORE  HOLE  NO.  23. 

By  New  River  Collieries  Company  (Crab  Orchard  Lease)  ;  On 

Millers  Camp  Branch,  0.6  Mile  N.  28°  E.  From  Bore 

Hole  No.   1,  at  Eccles,  Raleigh  County; 

Elevation  Top,  2119'.8  A.  T. 

Thiclmess.  Depth. 

Ft.  In.  Ft.  In. 

Surface  10     0  10  0 

Shale,    soft 7     0  17  0 

Sandstone   82     6  96  6 

Shale,  dark 14    0  113  6 

Shale  and  sandstone 17     3  130  9 

Shale,  dark 18     3  149  0 

Slate,  black 3     6  156  6 

Bonv  coal  and  slate  (laegert) ...     6     6  163  0 

Fire'  clay 14     0  177  0 

Sandstone   15     3  192  3 

Coal      ] 2     2  194  5 

Slate         '..     0    1  194  6 

Coal         0     6  195  0 

Slate      \  Sewell     1     6  196  6 

Coal             9'-2"        2     8  199  2 

Slate         1  10  201  0 

Coal      I 0     5  201  5      Bot.  1918.4  A.  T. 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Shall,  dark 2     0  203     5 

Sandstone  and  shale 11     8  215    4 

Shale,  dark 13     2  228     6                                 I 

Slate,    black 2    4  230  10 

Coal,  Welch? 0     9  231     7      Bot.  1888'  A.  T. 

Shale,  sandy 28     6  260     1 

Slate,  black 2     8  263    9 

Shale,  sandy 8     7  271    4 

Shale  and  sandstone 10  10  282     2 

Slate  and  shale,  black 10  283     2 

Sandstone  3  10  287    0 

Sandstone   16     8  303     8 

Shale,  sandy 3     6  307     2 

Sandstone  and  shale 40    3  347     5 

Coal,  Little  Raleigh 0    5'  347  10 

Sandstone    8     7  356     5 

Shale,    sandy 3     4  359     9 

Slate    , 4     8  364     5 

Coal,   Little  Raleigh 1     5  365  10 

Slate,  black 0    2  366    0 

Fireclay 10  367     0 

Sandstone  and  shale 11     5  378     5 

Sandstone   63     5  441  10 

Slate  0     1  44111 

Sandstone   15     8  457    7 

Slate  0    2  457     9 

Sandstone   25     0  482     9 

Sandstone  and  shale 1    0  483     9 

This  boring,  which  found  the  Sezvell  bed  in  fair  thickness 
stopped  before  reaching  the  Beckley  bed  which  would  belong  10 
to  15  feet  lower,  if  present. 

About  10  miles  due  south  from  Eccles  we  come  to  Stone 
Coal  Branch  of  Tommy  Creek,  a  tributary  of  Guyandotte  River 
in  southern  Raleigh  County. 

On  the  waters  of  Stone  Coal  Mr.  E.  V.  d'lnvilliers,  the 
eminent  geologist  of  Philadelphia,  measured  a  vertical  section 
which  he  records  as  follows  in  his  manuscript  report  on  this 
region : 

Section  on  Stone  Coal  Creek,  a  Tributary  of  Tommy  Creek, 
in  Southern  Raleigh  County,  by  E.  V,  d'lnvilliers. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Interval  from  top  of  mnunlain 350     0  350  0 

Coal  (Little  Raleigh) 1     0  351  0 

Inlerval    70     0  421  0 

Coal,   Bccklcv 8     1  429  1 

Interval    .  .  .'. 100     0  529  1 

Coal  (Fire  Creek) 14  530  5 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Interval    50  0  580  5 

Coal,   thin 

Interval    75  0  655  5 

Coal,  Halstead,  Fire  Creek? 3  0  658  5 

Interval   60  0  718  5 

Coal  0  10  719  3 

Interval    60  0  779  3 

Coal  (Pocahontas  No.  4) 4  2  783  5 

Interval    170  0  953  5 

Coal,  Pocahontas  No.  3 3  3  956  8 

Interval 75  0  1031  8 

Coal,  Pocahontas  No.  2 2  9  1034  5 

Interval  to  water  level 20  0  1054  5 

In  this  section  I  have  taken  the  liberty  of  adding  the  identi- 
fications given  in  parentheses  which  differ  slightly  from  those 
given  by  Mr.  d'Invilliers,  the  Fire  Creek  coal,  being  considered 
as  possibly  the  one  at  100  feet  below  the  Beckley  bed,  instead  of 
identical  with  the  "Halstead"  seam  at  225  feet  below  the  Beckley, 
while  the  "Piney  coal"  at  170  feet  above  Pocahontas  No.  j,  is 
identified  by  the  writer  with  Pocahontas  "No.  6"  instead  of  with 
"No.  4,"  as  given  by  d'Invilliers,  the  interval  being  that  of  No.  6 
above  No.  2,  instead  of  60'  to  70',  the  usual  interval  of  No.  4 
above  No.  5. 

Of  course  if  the  Halstead  coal  is  the  Fire  Creek,  its  interval 
below  the  -Beckley  seam,  has  increased  by  125  feet  over  that  found 
along  Piney  Creek. 

About  12  miles  south-west  from  Eccles,  six  important  bore 
holes  have  been  drilled  on  lands  controlled  by  Maj.  Wm.  N.  Page, 
Trustee,  which  through  the  courtesy  of  Maj.  Page  have  been 
placed  at  the  disposition  of  the  West  Virginia  Geological  Survey. 
They  are  all  in  Wyoming  County  and  north  from  the  Guyandotte 
River,  four  of  them  being  on  the  waters  of  Cabin  Creek,  a  stream 
which  empties  into  the  Guyandotte  5  miles  below  Elmo  (mouth 
of  Barker  Creek)  where  the  Virginian  Railway  leaves  the  Guyan- 
dotte. 

The  No.  J  hore  hole  of  this  group  is  the  standard  of  refer- 
ence for  the  other  borings  and  hence  is  given  first.  The  strike 
line  for  the  region  is  given  at  N.  35°  E.,  and  the  dip  at  N.  55°  W. 
The  No.  3  bore  hole  is  located  on  Sugar  Run,  2  miles  west  from 
Cabin  Creek,  and  its  record  is  as  follows : 
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BORE  HOLE  NO.  3. 


By  W.  N.  Page,  Trustee;  Elevation  Top  of  Hole  1765.0  A.  T. 


Thickness. 
Ft.  In. 

Surface    24    0 

Shale,  dark,  sandy 15     0 

Sandstone  32    2 

Coal,  (Sewell) 2     6 

Slate  0    6 

Sandstone  53  10 

Sandstone,  slaty 26     0 

Slate,  sandy 10     0 

Sandstone,  slaty 4    0 

Sandstone  13     0 

Slate  4     0 

Sandstone  16     0 

Coal,  Little  Raleigh 1    2 

Slate  0  10 

0 
0 
4 
3 
7 
0 
0 
0 
0 
4 

0  2 

1  11 


Sandstone,  slaty 29 

Slaty  sandstone  with  bands 42 

Sandstone  13 

Coal,  Bcckley .• 2 

Sandstone,  slaty 10 

Sandstone   33 

Slate   25 

Sandstone  53 

Slate,  sandy 4 

Sandstone   42 

Coal  1 

Sandstone       

Coal  0     2 

Sandstone    \      Fire  Creek    6  11 

Coal  horizon       0     3 

Sandstone       1     3 

Coal  J  0     2 

Sandstone   6  10 

Sandstone  with  coal  partings 2     9 

Coal  0 

Sandstone   1 

Coal  0 

Sandstone   2 

Sandstone,   slaty 13 

Coal 1 

Slate  9 

Sandstone,   slaty 5 

Coal   0 

Sandstone   6 

Sandstone   29 

Slate  14 

Slate  with  hard  partings 21 

Sandstone,  slaty 10 

.Sandstone    51 

Sandstone,  slaty ."j 


Depth. 
Ft.  In. 

24  0 
39  0 
71  2 


73  8 

74  2 
128  0 
154  0 
164  0 
168  0 
181  0 
185  0 

201  0 

202  2 

203  0 
232  0 
274  0 
287 
289 
300 
333 
358 
411 
415 
457  6 
457  8 
459  7 
459  9 
466  8 
466  11 
468  2 
468  4 
475  2 

477  11 

478  3 

479  5 
479  9 
482  3 
495  7 
497  3 
506  3 


512  0 
512  8 
519 


Slate 


1  11 


548 
562 
583 
593 
644 
649 
651 


Bot.  1691.3  A.  T. 


Upper  Raleigh 
107'  10" 


Bot.  1562.8  A.  T. 


Lower  Raleigh 
84'  4" 

Bot.  1475.4  A.  T. 


Bot.  1305.3  A.  T. 


Bot.  1252.4  A.  T 


WEST   VIRGINIA   GEOLOGICAL   SURVEY.  87 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Coal            ]  1  1  653  4 

■Slate           [  Poi  ahoHtas  No.  6  ...     0  4  652  8 

Coal             I               4'  3"                 ...      1  4  654  0 

Slaty  coal  j  1  6  655  6      Bot,  1109.4  A.  T. 

Sandstone   29  10  685  4 

Slaty  sandstone 1  0  686  4 

Sandstone   2  0  688  4 

Sandstone,  slaty 22  0  710  4 

Coal,  Pocahontas  No.  4, 5  8  716  0      Bot.  1049.0  A,  T. 

Slate   3  4  719  4 

Sandstone   24  4  743  8 

Coal 0    4  744  0      Bot.  1021.3  A.  T. 

Sandstone,  with  coal  partings....   11  4  755  4 

Sandstone  . . ; 4  0  759  4 

Slate  4  10  764  2 

Coal 0  1  764  3       Bot.  1000.8  A.  T. 

Slate  3  1     •       767  4 

Sandstone,   slate '. . .  15  0  782  4 

Slate  1  0  783  4 

Coal,  Pocahontas  No.  3 3  11  787  3       Bot.  977.8  A.  T. 

Slate   4  1  791  4  3  Bot.  hole 

Sandstone  10  0  801  4  [  963.7  A.  T. 

(Strike  line  as  base  course  N.  35°  E. ;  dip  N.  55°_W.) 

Maj.  Page  identified  the  coal  struck  in  this  boring  at  710'  4" 
as  Pocahontas  No.  j,  but  Mr.  M.  R.  Campbell  of  the  United 
States  Geological  Survey  thinks  one  73  feet  lower  at  783'  4"  is 
more  probably  the  representative  of  the  No.  5  bed.  If  Mr.  Camp- 
bell's identification  is  the  true  one,  the  higher  bed  would  probably 
represent  the  No.  4  Pocahontas.  This  interpretation  would  make 
the  interval  between  the  Sewell  coal  and  No.  5  Pocahontas  about 
710  feet  at  this  locality  as  against  750'  to  800'  in  the  region  of 
Welch,  McDowell  County. 

The  two  subdivisions  of  the  Raleigh  sandstone  appear  to  be 
present  in  this  boring  with  a  thin  coal  between  at  201  feet,  while 
the  Beckley  coal  comes  at  214  below,  the  Sewell  at  287'  4". 

The  Fire  Creek  coal  horizon  appears  to  come  in  at  457-|', 
about  168  feet  below  the  Beckley,  but  is  split  up  with  many  alter- 
nate layers   of  coal   and   sandstone. 

The  coal  at  651'  3"  is  most  probably  Pocahontas  No.  6,  since 
it  comes  182'  above  No.  5,  and  this  is  the  interval  between  these 
two  beds  on  Flipping  Creek,  Mercer  County. 

Bore  hole  No.  i  of  this  series  lies  a  little  more  than  a  mile 
N.  E.  of  No.  3,  along  the  line  of  rise  in  the  beds,  and  hence  the 
same  coals  penetrated  in  No.  3  bore  hole  are  found  80  to  100  feet 
higher  in  No.  1,  as  shown  by  the  following  record : 


88 


THE    POTTSVILLE    SERIES. 


BORE  HOLE  NO.  1. 

By  W.  N.  Page,  Trustee ;  Elevation  Top  of  Hole,  1841.0  A.  T. ; 

Located  in  Wyoming  County,   Near  Mouth  of  Black 

Fork   of    Cabin   Creek   of   Guyandotte   River,   2 

Miles   Southwest  of   Saulsville,   and  5380 

Feet  to  Rise  of  Strike  Line  Through 

Bore  Hole  No.  3. 


Thickness. 

Ft.  In. 

Surface  2  0 

Sand  and  boulders 13  0 

Sandstone   4  0 

Broken  sandstone 3  0 

Sand   0  2 

Broken  sandstone 10  10 

Sandstone,  hard 5  0 

Sandstone,  slaty 1  0 

Sandstone,  broken,  hard 3  0 

Sandstone   2  0 

Sandstone,  hard 9  6 

Slate,  dark 6  6 

Shale,  sand 11  0 

Black     shale     and     coal     mixed 

(laeger)    1  6 

Sandy  shale 7  6 

Slate,  sandy 15  0 

Sandstone   25  0 

Shale  1  6 

Sandstone 41  6 

Coal,  Sewell 1  8 

Slate    6  4 

Sandstone,  with  slate  partings....  29  0 

Slate,  sandy 12  0 

Sandstone,  slaty 9  0 

Sandstone  with  slate  partings 9  0 

Sandstone,  slaty 28  0 

Slate,  sandy 9  0 

Slate,    black 1  6 

Slate  1  6 

Sandstone   23  0 

Slate   0  10 

Coal,    Little   Raleigh 1  10 

Slate   2  4 

.Sandstone,  hard 7  0 

Slate,  sandy 21  0 

Slate,  dark 8  0 

.Slate  29  0 

Slate,  sandy 24  0 

Slate,  blue 5  0 

Coal,   Bccklcy ]  2 

Slate,   dark 6  10 

Slate,  sandy 21  0 


Depth. 

Ft. : 

In. 

2 

0 

15 

0 

19 

0 

22 

0 

22 

2 

33 

0 

38 

0 

39 

0 

42 

0 

44 

0 

53 

6 

60 

0 

71 

0 

72 

6 

80 

0 

95 

0 

120 

0 

121 

6 

163 

0 

164 

8 

171 

0 

200 

0 

212 

0 

221 

0 

230 

0 

258 

0 

267 

0 

268 

6 

270 

0 

293 

0 

293 

10 

295 

8 

298 

0 

305 

0 

326 

0 

334 

0 

363 

0 

387 

0 

392 

0 

393 

2 

400 

0 

421 

0 

Bot.  1868.5  A.  T. 


Bot.  1776.3  A.  T. 


Bot.  1645.3  A.  T. 


Bot.  1547.8  A.  T. 
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Thickness. 

Ft.  In. 

Slate  6  7 

Coal   1  2 

Slate,  sandy 6  3 

Sandstone 42  6 

Slate  1  6 

Slate  with  hard  bands 16  0 

Coal,  Fire  Creek 2  0 

Slate  1  0 

Slate,  sandy 25  9 

Slate,  with  hard  bands 11  3 

Slate  6  0 

Coal    0  6 

Slate,  sandy 12  6 

Sandstone 15  0 

Slate    15  0 

Coal 0  6 

Slale    2  6 

Slate,  sandy 16  0 

Sandstone,  slaty 25  0 

Slate    3  3 

Slaty  coal  \  Pocahontas  No.  7  . . .  0  6 

Coal            I              1'  6"               ...  1  0 

Slate  2  3 

Slate,  sandy 8  0 

Sandstone    29  0 

Slate,  sandy 3  3 

Slate  0  6 

Coal,  Pocahontas  No.  6 2  5 

Slate    0  10 

Slate,  sandy 2  0 

Sandstone   14  0 

Sandstone   34  0 

Slate   5  0 

Slaty   coal  \   Pocahontas  No.  5?  0  3 

Coal             ]              2'  1"  1  10 

Slate  17  11 

Sandstone,  slaty 2  0 

Sandstone   75  0 

Slate 17  8 

Coal,  Pocahontas  No.  3 1  1 

Slate    20  3 

Sandstone   39  6 

Slate  8  6 

Sandstone    52  6 

Coal,  Pocahontas  No.  1 0  4 

Sandstone    12  2 


Depth, 

Ft. 

in. 

427 

7 

428 

9 

435 

0 

477 

6 

479 

0 

495 

0 

497 

0 

498 

0 

523 

9 

535 

0 

541 

0 

541 

6 

554 

0 

569 

0 

584 

0 

584 

6 

587 

0 

603 

0 

628 

0 

631 

3 

631 

9 

632 

9 

635 

0 

643 

0 

672 

0 

675 

3 

675 

9 

678 

2 

679 

0 

681 

0 

695 

0 

729 

0 

734 

0 

734 

3 

736 

1 

754 

0 

756 

0 

831 

0 

848 

8 

849 

9 

870 

0 

909 

6 

918 

0 

970 

6 

970 

10 

983 

0 

Bot.  1512.3  A.  T. 


Bot.  1444.0  A.  T. 


Bot.  1399.5  A.  T. 


Bot.  1356.5  A.  T. 


Bot.  1308.3  A.  T. 


Bot.  1262.8  A.  T. 


Bot.  1204.9  A.  T. 


Bot.  1091.3  A.  T. 


Bot.  970.2  A.  T. 
Bot.  hole  858  A.  T. 


The  interval  between  the  Beck  ley  coal  and  the  Sew  ell,  in  this 
section  is  229  feet,  while  the  Fire  Creek  comes  only  104  feet 
below  the  Beckley  at  495  feet. 

The  coal  at  675'  7"  appears  to  be  the  same  one  as  that  found 
in  bore  hole  No.  3  at  651'  3",  and  which  would  seem  to  cor- 
respond with  No.  6  Pocahontas  while  the  one  at  734'  3"  would 
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probably  correlate  with  No.  5  Pocahontas  separated  from  No.  j  by 
10.2^  feet  of  strata,  the  No.  4  of  the  last  section  having  disap- 
peared. 

The  interval  between  the  Sewell  coal,  and  Pocahontas  No.  5 
is  680  feet  in  this  bore  hole  as  against  710  feet  in  No.  3. 

Bore  hole  No.  2  is  more  than  a  mile  north-east  from  No.  1, 
and  was  drilled  only  through  the  Fire  Creek  horizon.  Its  record 
is  as  follows : 

BORE  HOLE  NO.  2. 

By  W.  N.  Page,  Trustee ;  Elevation  Top  of  Hole,  2008.0  A.  T. ; 

Located  in  Wyoming  County,  y^  Mile  West  of  Sauls- 

ville,  and  3830  Feet  to  Rise  of  Strike  Line 

Through  No.  3  Boring. 


Thickness. 

Ft.  In. 

Sand  and  boulders 14  0 

Slate,  sandy 51  9 

Coal    1  3 

Slate,  sandy 7  0 

Sandstone   10  0 

Breaking  sandstone '. 5  0 

Broken  sandstone 6  0 

Sandstone,  very  hard 8  0 

Sandstone   5  0 

Sandstone,  broken 2  0 

Slate,  dark 1  0 

Sandstone,  broken 2  0 

Sandstone,  hard 16  0 

Sandstone,  hard  and  broken 17  0 

Sandstone,   slaty 4  0 

Slate,    sandy 7  0 

Sandstone   11  0 

.Sandstone,  slaty 20  0 

Sandstone   12  0 

Slate   14  0 

.Sandstone   25  0 

.Sandstone,  broken 8  0 

Sandstone   5  8 

Coal,   Sewell 2  4 

Shale,  dark 1  0 

.Sandstone,  slaty 20  0 

Sandstone,      broken,     with      coal 

partings    14  0 

.Sandstone,  broken 10  0 

.Sandstone,  with  coal  partings 13  0 

Sandstone,  slaty 23  0 

Sandstone    39  8 


Depth. 
Ft.  In. 

14  0 

65  9 

67  0 

Bot. 

1941.0  A.  T 

74  0 

84  0 

89  0 

95  0 

103  0 

108  0 

110  0 

111  0 

113  0 

129  0 

146  0 

150  0 

157  0 

168  0 

188  0 

200  0 

214  0 

239  0 

247  0 

252  8 

25.'-)  0 

Bot. 

1753.0  A.  T. 

256  0 

276  0 

290  0 
300  0 
313  0 

.upp 

V  Ralciph 
1 19'  8" 

33f.  0 

375  8 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Coal,  bony,  Little  Raleigh 1     0  376     8 

Shale,   dark 1    4  378    0 

Sandstone,  slaty 17    0  395    0 

Sandy  slate,  with  sandstone  bands.  14     0  409     0 

Sandy  slate,  with  sandstone  part- 
ings   

Slate,  sandy 

Sandstone  

Sandstone,  slaty 

Slate,  sandy 

Slate,    blue 

Slate,  black  satin 

Coal,  Beckley 

Sandstone,  slaty 

Sandstone   

Slate,  sandy 

Sandstone  

Sandstone,  with  coal  partings. 

Sandstone   

Sandstone,  hard,  with  coal  part- 
ings        3     0 

Slate,  blue 0    1 

Coal  \Fire  Creek     2     8 

Coal,    bony  ]      3'  8"  1     0 

Slate  2     0 


27 

0 

436 

0 

12 

0 

448 

0 

23 

0 

471 

0 

2 

0 

473 

0 

10 

0 

483 

0 

4 

0 

487 

0 

0 

6 

487 

6 

0 

7 

488 

1 

15 

0 

503 

1 

4 

0 

507 

1 

2 

0 

509 

1 

31 

0 

540 

1 

3 

0 

543 

1 

25 

0 

568 

1 

Bot.  1631.3  A.  T. 


Lower  Raleigh 
93' 


Bot.  1519.9  A.  T. 


571  1 

594  6 

597  2 

598  2      Bot.  1408.0  A.  T. 
600  2 


The  interval  from  the  Sewell  to  the  Beckley  coal  is  here  233 
feet  and  the  Fire  Creek  coal  horizon  comes  342  feet  below  the 
Sewell  bed. 

Bore  hole  No.  /j.  is  about  a  mile  north-west  from  the  locality 
of  No.  3,  and  not  far  from  Pineville.  It  begins  at  a  much  lower 
elevation  above  tide  than  any  of  the  others,  and  hence  does  not 
catch  the  higher  members  of  the  series.  Its  record  reads  as 
follows : 

BORE  HOLE  NO.  4. 

By  W.  N.  Page,  Trustee;  Elevation  Top  of  Hole,  1404.0  A.  T.; 

Located   in  Wyoming    County,    near   Pineville,   and 

5380  Feet  to   Dip  of  Strike  Line  Through 

No.  3  Bore  Hole. 


Thickness. 
Ft.  In. 

Surface    8  0 

Sandstone   57  0 

Sandstone,  slaty 6  0 

Sandstone   8  6 

Sandstone,  slaty 3  0 


Depth 

Ft. 

In 

8 

0 

65 

0 

71 

0 

79 

6 

81 

6 
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Thickness. 
Ft.  In. 

Sandstone  74  6 

Conglomerate    9  0 

Sandstone   25  0 

Sandstone  with  hard  bands 27  0 

Sandstone,  with   slate  parting.  ...    18  0 

Sandstone  with  hard  bands 18  0 

Sandstone   47 

Hard  sandstone,  pebbles >. .  40 


Sandstone 
Coal 
Sandstone   with 

white  pebbles 
Coal 


Poca.  No.  5 
4'  8" 


Depth. 

Ft.  In. 

156  0 

165  0 

190  0 

217  0 

235  0 

253  0 

300  0 

340  5 

340  8 

340  9 

341  0 

343  0 
1 


Bot.  1062.9  A.  T. 


Bot.  1031.7  A.  T. 


Bot.  959.1  A.  T. 


Slate,  sandy 7  11 

Sandstone  10  0 

Sandstone,  slaty 6  0 

Slate   2  8 

Coal,  Pocahontas  No.  4 0  8 

Slate,  san^y 4  0 

Sandstone   47  8 

Slate   2  0 

Slate,  sandy 7  0 

Slate  with  hard  bands 8  0 

Coal,  Pocahontas  No.  3 3  11 

Slate  with  hard  bands 3  1 

Sandstone   61  0 

Slate  1  0 

Sandstone   6  0 

Slate  1  0 

Sandstone   23  0 

Slate,  sandy 19  0 

Sandstone   17  6 

Slate   40  6 

Slate,  hard 20  6 

Sandstone,  hard 1  0 

Shale 20  6 

Sandstone,  hard,  broken 11  0 

Sandstone  8  0 

Sandy  slate 18  0 

Sandstone   46  0 

Sandstone,  hard 7  0 

Slate,  sandy 4  0 

Sandstone,  slaty 10  0 

Slate  3  0 

Shale,  red 4  0 

Shale,  red  and  green,  mixed 3  6 

Slate,  sandy 3  6 

Sandstone    2  0 

Shale,  red 1  0 

Fortunately  the  borinp^  was  continued  on  down  to  the  Mauch 

Chunk  red  shale,  and  thus  leaves  no  doubt  about  the  identity  of 

the  Pocahontas  coal  No.  j,  since  the  red  beds  were  encountered 

at  321  feet  below  the  coal  in  question. 


345 

353  0 

363  0 

369  0 

371  8 

372  4 
376  4 
424  0 
426  0 
433  0 
441  0 
444  11 
448  0 

509  0 

510  0 

516  0 

517  0 
540  0 
559  0 
576  6 
617  0 

637  6 

638  6 
659  0 
670  0 
678  0 
696  0 
742  0 
749  0 
753  0 
703  0 

766  0  \  Top  Red  Shale 

770  0  I  638.0  A.  T. 

773  6 

777  0 

779  0 

780  0     Bot.  hole  624  A.  T. 
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This  boring  is  not  far  from  the  anticlinal  uplift  which  passes 
through  the  Pineville  region  and  hence  the  Pocahontas  coal  No.  j 
is  only  about  19  feet  lower  than  in  No.  j  bore  hole,  a  mile  to  the 
south-east. 

The  coal  struck  in  this  boring  at  104  feet  above  the  base  of 
the  Pocahontas  No.  j  is  very  probably  identical  with  Pocahontas 
coal  No.  5. 

Above  this  horizon  in  bore  hole  No.  4  there  appears  to  be  an 
enormous  development  of  sandstone  and  conglomerates  which 
have  cut  out  the  higher  coals  for  more  than  300  feet,  so  that  the 
Fire  Creek  coal  of  previous  records  which  occurs  about  350  feet 
above  Pocahontas  No.  5  is  here  absent  entirely. 

Bore  hole  No.  5  is  about  half  way  between  the  mouth  of  Joe 
Branch  and  Saulsville.  It  begins  above  the  Sewell  coal  and  was 
drilled  below  Pocahontas  No.  2,  thus  giving  another  very  import- 
ant measurement  through  both  the  New  River  and  Pocahontas 
coal  groups.     Its  record  is  as  follows : 

BORE  HOLE  NO.  5. 

By  W.  N.  Page,  Trustee;  Elevation  Top  of  Hole,  2150.0  A.  T. ; 

Located  in  Wyoming  County,  VJ/%  Miles  Due  North  of 

Joe  Branch,  and  1180.5  Feet  to  Rise  of  Strike 

Line  Through  No.  3  Bore  Hole. 

Thickness. 

Ft.  In. 

Clay,  sand}' 7  0 

Sandstone,  broken 7  0 

Sandstone,   hard 27  6 

Slate,  sandy 3  6 

Sandstone   17  0 

Sandstone  with  slate  parting 5  0 

Sandstone   1  0 

Slate    23  0 

Slate,  sandy 4  0 

Sandstone    34  0 

Slate,  sandv 19  0 

Slate  1  9 

Coal,  Sezvell 2  1 

Slate   2  0 

Sandstone  70  2 

Sandstone,  hard,  broken 16  0 

Sandstone,  hard 2  0 

Sandstone,  slaty 18  3 

Coal,  Little  Raleigh 0  9 

Slate  1  0 


Depth. 

Ft.  In. 

7  0 

14  0 

41  6 

45  0 

62  0 

67  0 

68  0 

91  0 

95  0 

129  0 

148  0 

149  9 

151  10 

Bot.  1998.2  A.  T. 

153  10 

224  0 

240  0 

1  Upper  Raleigh 
[      88'  2" 

242  0 

260  3 

261  0 

Bot.  1889.0  A.  T. 

262  0 
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Thickness. 

.  Ft.  In. 

Slate,  sandy 6  0 

Sandstone   16  0 

Coal,  Little  Raleigh 1  9 

Slate  1  3 

Sandstone  13  0 

Sandstone,   slaty 21  0 

Slate,  sandy 49  0 

Slate 23  0 

Sandstone   9  0 

Sandstone,  hard,  broken 2  0 

Sandstone,  hard 0  6 

Slate  5  6 

Sandstone   6  0 

Slate,  sandy 1  0 

Sandstone   65  0 

Slate  7  0 

Slaty  coal  I  Fire  Creek      0  3 

Coal            ]           2'  9"        2  6 

Slate   9  3 

Slate,  sandy 5  5 

Sandstone  30  7 

Sandstone,  slaty 20  0 

Slate,  sandy 0  9 

Coal    0  4 

Slate,  soft 0  11 

Sandstone   27  6 

Slate,  sandy ". 1  6 

Slate   2  0 

Sandstone,  slaty 2  0 

Sandstone  14  8 

Slate,  sandy 11  10 

Slate   13  10 

Coal      1  0  2 

Slate      I  Pocahontas  No.  8? 2  2 

Coal      J  0  2 

Slate  17  2 

Slate,  sandy 14  0 

Slate  2  0 

Sandstone   17  9 

Coal,  Pocahontas  No.  7? 2  3 

Slate   1  0 

Sandstone   60  0 

Slate,  sandy 10  0 

Slate  0  8 

Coal            I  Pocahontas  No.  0,   . . .  1  10 
Slaty  coal  ]             1'  11"               ..01 

Slate  7  5 

Sandstone   121  0 

^?^J      I  Pocahontas  No.  3,    j?  ^ 

Slate      I"              -3'  11"               *^  '^ 

Coal      J              -^    "                 0  7 

Slate  11  1 

Slate,  sandy 4  0 

Slate  3  0 

Cnal,  "split"  from  No.  :i 1  1 

Slate  9  5 

Slalv  cnal 0  3 


Depth. 

Ft. 

in. 

268 

0 

284 

0 

285 

9 

287 

0 

300 

0 

321 

0 

370 

0 

393 

0 

402 

0 

404 

0 

404 

6 

410 

0 

416 

0 

417 

0 

482 

0 

489 

0 

489 

3 

491 

9 

501 

0 

506 

5 

537 

0 

557 

0 

557 

9 

558 

1 

559 

0 

586 

6 

5S8 

0 

590 

0 

592 

0 

606 

8 

618 

6 

632 

4 

632 

6 

634 

8 

634 

10 

652 

0 

666 

0 

668 

0 

685 

9 

6S8 

0 

680 

0 

749 

0 

759 

0 

759 

8 

761 

6 

761 

7 

769 

0 

890 

0 

892 

8 

893 

4 

893 

11 

905 

0 

909 

0 

912 

0 

013 

1 

922 

6 

922 

9 

Bot.  1864.2  A.  T. 


Bot.  1658.2  A.  T. 


Bot.  1591.9  A.  T. 


Bot.  1515.2  A.  T.I 


Bot.  1462.0  A.  T. 


Bot.  1388.5  A.  T. 


Bot.  1256.1  A.  T. 


Bot.  1236.9  A.  T. 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Slate 3  3  926  0 

Sandstone,   slaty 2  0  928  0 

Sandstone    7  0  935  0 

Slate  2  0  937  0 

Sandstone   6  0  943  0 

Slate   4  2  947  2 

Coal,  Pocahontas  No.  2 0  9  947  11       Bot.  1202.1  A.  T. 

Slate   5  5  953  4 

Sandstone,   slaty 6  0  959  4 

Sandstone   -. 23  8  983  0 

Slate  1  4  984  4 

Slaty  coal  Pocahontas  No.  1 0  4  984  8      Bot.  1165.4  A.  T. 

Slate   0  8  985  4  j  Bot.  hole 

Slate,  sandy. 14  0  999  4  (  1150.7  A.  T. 

The  elevations  for  the  several  coals  in  bore  hole  No.  5  show 
a  rise  of  practically  300  feet  to  the  south-eastward,  or  about  140 
feet  to  the  mile.  The  Sewell-Pocahontas  No.  5  interval  is  738 
feet  in  this  boring,  and  the  Beckley  coal  appears  to  be  cut  out 
entirely. 

The  two  lowest  small  coal  beds  below  No.  3  may  possibly 
represent  Nos.  i  and  2  Pocahontas.  The  solid  bed  of  sandstone 
121  feet  thick  immediately  above  Pocahontas  No.  5,  appears  to 
have  cut  out  No.  4  coal  entirely,  since  the  one  at  685'  9"  would 
seem  to  be  the  representative  of  Pocahontas  No.  6,  as  identified 
in  the  other  records. 

Two  thin  coals  occur  in  the  measures  just  below  the  Upper 
Raleigh  sandstone,  and  they  probably  represent  the  Little  Raleigh 
coal  which  so  frequently  occurs  between  the  two  members  of  this 
great  sandstone  horizon. 

This  series  of  sections  is  concluded  with  the  record  of  bore 
hole  No.  6  which  is  located  a  little  north  of  west  from  bore  hole 
No.  2,  nearly  two  miles  distant,  and  practically  on  the  strike  line 
of  bore  hole  No.  3.     The  record  of  No.  6  is  as  follows : 

BORE  HOLE  NO.  6. 

By  W.  N.  Page,  Trustee ;  Elevation  1914.0  A.  T. ;  Located  in 

Wyoming  County,  on  Cabin  Creek,  Near  Wolf  Gap, 

and  300  Feet  to  Rise  of  Strike  Through 

No.  3  Bore  Hole. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface .' 14    0  14    0 

Sandstone   17     0  31     0 
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Thickness. 

Ft.  In. 

Slate,  sandy 1  0 

Sandstone,  hard,  broken 88  0 

Slate  10  0 

Sandstone,  slaty 6  1 

Coai,  laeger? 0  5 

Slate  1  0 

Sandstone,  slaty 24  6 

Sandstone   102  0 

Sandstone,  slaty 2  0 

Sandstone   15  4 

Coal,  Welch.'' 0  3 

Sandstone  12  5 

Sandstone,   slaty 22  0 

Slaty  sandstone  with  hard  bands.   16  0 

Sandstone,  hard 2  0 

Sandstone,  slaty 2  0 

Sandstone    9  7 

Slate  1  0 

Coal   0  3 

Slate   1  2 

Slate,  sandy 6  0 

Sandstone  17  0 

Coal   1  4 

Slate  3  8 

Slate,  sandy 4  0 

Sandstone,  slaty 16  0 

Slate,   sandy 52  0 

Slate  19  7 

Coal,  Beckley 1  5 

Slate  4  0 

Sandstone,  slaty 13  0 

Sandstone    62  0 

Sandstone,  slaty 2  0 

Sandstone    4  0 

Slate  24  8 

Coal,  Fire  Creek 2  7 

Slate  with  coal  parting 0  9 

Slate  3  0 

Sandstone,    slaty 10  0 

Sandstone  23  0 

Sandstone,   slaty 19  0 

Slate,  sandy 33  0 

Sandstone   1  0 

Slate  28  0 

Slate,  sandy . .'. 2  0 

Sandstone,   hard 6  0 

Slate,  sandy 13  0 

Slate  11  0 

Sandstone,  very  hard,  willi  wliile 

pebbles  9  0 

Slate  10  0 

.Slate,  sandy 20  0 

.Slate  1  4 

Coal,  Pocahontas  Nn.  6 3  7 

Slate   2  1 

Sandstone  22  7 


Bot.  1777.5  A.  T. 


Bot.  1632.4  A.  T. 


Depth. 

Ft.  In. 

32  0 

120  0 

130  0 

136  1 

136  6 

137  6 
162  0 
264  0 
266  0 
281  4 
281  7 
294  0 
316  0 

332  0  [  Upper  Raleigh 

334  0  f      64' 
336 
345 

346  7 

346  10   Bot.  1567.2  A.  T. 

348  0 

354  0 

371  0 

372  4 
376  0 
380  0 
396  0 
448  0 
467  7 
469  0 
473  0 
486  0 
548  0 
550  0 
554  0 
578  8 

581  3 

582  0 
585  0 
595  0 
618  0 
637  0 

670  0 

671  0 
699  0 
701  0 
707  0 
720  0 
731  0 

740  0 

750  0 

770  0 

771  4 
774  11 
777  0 
799  7 


Bot.  1541.7  A.  T. 


Bot.  1445.0  A.  T. 


Bot.  1332.8  A.  T. 


Bot.  1139.0  A.  T. 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Coal               1   0  3  799  10 

Sandstone     I    Pocahontas  No.  5  ...  0  6  800  4 

Slate              I                1'  2"               ...  0  3  800  7 

Coal              J  0  2  800  9       Bot.  1113.3  A.  T. 

Sandstone  5  3  806  0 

Sandstone,  slaty 9  11  815  11 

Coal...^ 0  3  816  2 

Slate   4  2  820  4 

Ccal,  Pocahontas  No.  4 2  5  822  9       Bot.  1091.2  A.  T. 

Slate  7  3  830  0 

Sandstone   35  0  865  0 

Slate,  sandy 6  0  871  0 

Sandstone    16  0  887  0 

-Sandstone,  with  slate  parting 3  0  890  0 

Sandstone 6  0  896  0 

Slate     2  0  898  0 

Sandstone    2  0  900  0 

Slate,  sandy 13  2  913  2 

Coal,  Pocahontas  No.  2 3  0  916  2      Bot.  997.8  A.  T. 

Slate 2  10  919  0 

Sandstone,  slaty 12  0  931  0 

Slate   17  0  948  0 

Sandstone,  slaty 17  0  965  0 

Slate   8  6  973  6 

Coal,  Pocahontas  No.  2 1  0  974  6       Bot.  939.5  A.  T. 

Slate   9  6  984  0 

Sandstone   48  0  1032  0 

Sandstone,  broken 6  0  1038  0 

Slate   5  0  1043  0 

Slate,  sandy 14  0  1057  0 

Slate  20  0  1077  0 

Shale,  green 20  0  1097  0      Bot.  hole  817.0  A.T 

The  Sewell  coal  has  apparently  thinned  away  entirely  from 
this  section  unless  the  streak  at  136'  1"  could  represent  that  bed, 
but  this  would  come  at  780  feet  above  No.  j  Pocahontas,  an  inter- 
val several  feet  greater  than  in  any  of  the  other  bore  holes,  and 
hence  it  is  more  probably  the  laeger  coal. 

The  coal  at  913'  2"  would  seem  to  represent  the  Pocahontas 
No.  s,  rather  than  the  one  at  771'  4",  or  at  820'  4"  since  its  eleva- 
tion above  tide  997.8'  agrees  closely  with  that  of  No.  j  in  bore 
hole  No.  3,  viz :  977',  with  which  it  is  practically  on  a  strike  line 
and  only  4  miles  distant. 

The  United  States  Coed  and  Coke  Co.,  with  head-quarters  at 
Gary,  McDowell  Co.,  through  Mr.  Howard  N.  Eavenson,  its 
Chief  Engineer,  has  given  the  Survey  the  records  of  a  large 
number  of  diamond  drill  borings  in  Wyoming  and  McDowell 
counties.  These  borings  illustrate  well  the  underground  struc- 
ture of  the  region  in  question  and  are  numbered  consecutively. 
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One  very  important  record  which  goes  down  to  the  Mauch 
Chunk  Red  Shale  is  numbered  48,  and  is  located  about  5^  miles 
south  15°  E.  from  bore  hole  No.  4  of  the  Wm.  N.  Page  series 
which  goes  down  to  the  same  geological  horizon.  It  is  also  lo- 
cated 5  miles  south-eastward  from  hore  hole  No.  j,  of  the  Page 
series  and  hence  to  the  rise  of  the  strike  line  through  that  boring. 
The  record  of  No.  48  is  as  follows : 

BORE  HOLE  NO.  48. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 

1670.2  A.  T. ;  Located  1  4-5  Miles  Up  Little  White  Oak 

Creek   of   Pinnacle   Fork   of   Guyandotte   River, 

Wyoming  County,  2  Miles  Due  West  of 

Bore  Hole  No.  44,  of  Same  Series. 


Thickness. 

Ft.  In. 

Sand  and  boulders 16  0 

Sandstone    89  0 

Sandstone,  slaty 20  0 

Sandstone   110  6 

Slate  20  2 

Coal,  Pocahontas  No.  3 5  7 

Slate,  sandy 26  9 

Sandstone  32  0 

Slate  5  0 

Coal,  Pocahontas  No.  2 0  6 

Slate   4  6 

Sandstone   32  6 

Slaty   coal 1  6 

Sandstone,  slaty 5  0 

Sandstone   2.i  0 

Slate,  sandy 3  0 

Coal    0  2 

Slate,  sandy 22  10 

Sandstone 4  0 

Slate   8  11 

Coal,  Pocahontas  No.  1 0  10 

Slate  5  3 

Slate,  sandy 12  0 

Sandstone    10  0 

Slate  5  0 

Sandstone    17  0 

Sandstone,   slaty 16  0 

Sandstone    5  0 

Sandstone,  slaty 16  0 

Sandstone   30  0 

.Slate    4  0 

.Sandstone   14  0 


Depth. 

Ft. 

In. 

16 

0 

105 

0 

125 

0 

235 

6 

255 

8 

261 

3 

Bot. 

1408.9  A. 

T. 

288 

0 

320 

0 

325 

0 

325 

6 

Bot. 

1344.7  A. 

T. 

330 

0 

362 

6 

364 

0 

Bot. 

1306.2  A. 

T. 

369 

0 

394 

0 

397 

0 

397 

2 

Bot. 

1273.0  A. 

T. 

420 

0 

424 

0 

432 

11 

433 

0 

Bot. 

1236.4  A. 

T. 

439 

0 

451 

0 

461 

0 

466 

0 

483 

0 

499 

0 

504 

0 

.520 

0 

.j.-)0 

0 

.').')4 

0 

r.68 

0 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Slate   8     0  576  0 

Sandstone   2     0  578  0 

Conglomerate    2     6  580  6 

Red    and    green    shale     (Mauch  .        \  Top  Red  Shale 

Chunk)     13     6  594  6  i  1089.6  A.  T. 

It  is  interesting  to  compare  this  record  with  that  of  No.  4 
of  the  Page  Series.  In  No.  48  United  States  C.  &  C.  Company, 
the  interval  between  Pocahontas  coal  No.  j  and  the  Mauch  Chunk 
red  shale  foots  up  319'  3",  while  in  No.  4  Page  the  same  interval 
is  321'  1". 

In  bore  hole  No.  4  Page  there  are  four  other  thin  coal  beds 
within  the  first  100  feet  above  Pocahontas  s,  but  in  No.  48  United 
States  C.  &  C.  Company,  there  is  no  coal  whatever  for  240  feet 
above  No.  3,  the  most  of  this  interval  being  filled  with  solid 
sandstone. 

In  No.  4  Page  there  is  no  coal  belozv  Pocahontas  No.  j,  while 
in  No.  48  United  States  C.  &  C.  Co.,  there  are  four  thin  coal  beds 
reported. 

The  elevation  of  the  bottom  of  Pocahontas  5  in  No.  4  Page 
is  959'.1  A.  T.,  while  in  No.  48  United  States  C.  &  C.  Co.  it  is 
1408'.9,  a  rise  of  449.8'  in  the  5^  miles.  The  elevation  of  the  top 
of  the  red  beds  in  No.  4  Page  is  638'  A.  T.,  while  in  No.  48  United 
States  C.  &  C.  Co.,  the  elevation  of  the  same  horizon  is  1089'.6,  a 
rise  of  451.6,  results  which  reveal  a  surprising  degree  of  uni- 
formity of  deposition  in  this  region  when  we  consider  that  the 
Pottsville  series  was  laid  down  upon  the  eroded  surface  of  the 
Mauch  Chunk  red  beds. 

Bore  hole  No.  44  of  the  United  States  C.  &  C.  Co.  is  located 
about  two  miles  nearly  due  east  from  No.  48,  near  the  mouth  of 
Spider  Creek  and  its  record  reads  as  follows : 

BORE  HOLE  NO.  44. 

By  United  States  Coal  &  Coke  Co.;  Elevation,  1590.4  A.  T.; 

Located  2  Miles  Due  East  of  Bore  Hole  No.  48  and 

Near  Mouth  of  Spider  Creek  on  Pinnacle 

Fork,  Wyoming  County. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sand  ■ 8     0  8     0 

Sandstone   4    0  12    0 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Slate  7  1  19  1 

Coai,  Pocahontas  No.  &? 0  8  19  9      Bot.  1570.6  A.  T. 

Slate  1  3  21  0 

Sandstone   101  0  122  0 

Slate,   sandy 38  7  160  7 

Coal,  Pocahontas  No.  3 5  1  165  8      Bot.  1424.6  A.  T. 

Slate,  sandy 7  4  173  0 

The  elevation  of  No.  j  coal,  struck  at  160'  7"  in  this  boring, 
viz.,  1424.6  feet,  is  only  15.7  feet  (1424.6-1408.9)  higher  than 
the  elevation  of  Pocahontas  No.  j,  in  bore  hole  No.  48,  two  miles 
due  west,  and  hence  the  gentle  dip  would  indicate  the  presence  of 
an  anticlinal  axis  in  this  region. 

Bore  hole  No.  45  is  located  about  two  miles  and  a  quarter 
farther  up  Pinnacle,  to  the  south-east  from  No.  44,  and  the  record 
of  this  boring  is  as  follows : 

BORE  HOLE  NO.  43. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 
1707.2  A.  T.;  Located  in  South-east  Corner  of  Wyom- 
ing County,  at  Mouth  of  Big  White  Oak  Branch 
of  Pinnacle  Fork  of  Guyandotte  River. 

Thickness. 
Ft.  In. 

Sand  and  boulders 6  0 

Sandstone  6  0 

Slate  1  0 

Sandstone   13  0 

Sandstone   28  0 

Slate  32  0 

Coal,  Pocahontas  No.  6 0  3 

Slate,  sandy 5  9 

Sandstone   74  0 

Slate   1  6 

Coal,  Pocahontas  No.  4 0  8 

Slate   6  10 

Slate,  sandy 8  0 

Slate  8  0 

Sandstone,  slaty 17  0 

Slate,  sandy 3  9 

Coal    0  3 

Sandstone,   ^laly 3  0 

Slate,  sandy 13  0 

Slate   '. 1  10 

Cnal,  Pocahontas  No.  3 5  2 

Slate  10  0 


Depth. 

Ft. 

In. 

6 

0 

12 

0 

13 

0 

26 

0 

54 

0 

86 

0 

86 

3 

Bot. 

1621.0 

A. 

T 

92 

0 

166 

0 

167 

6 

168 

2 

Bot. 

1539.0 

A. 

T 

I7r, 

0 

183 

0 

191 

0 

208 

0 

211 

9 

212 

0 

Bot. 

1495.2 

A. 

T. 

215 

0 

228 

0 

229 

10 

235 

0 

Bot. 

1472.2 

A. 

T. 

245 

0 
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The  rise  of  Pocahontas  coal  No.  j  in  the  2^  miles  approxi- 
mately S.  25°  E.  from  bore  hole  No.  44  is  only  (1472'.2-1424'.6) 
47.6,  which  indicates  a  great  slackening  in  the  north-west  dip, 
and  may  possibly  be  due  to  the  dying  away  to  the  north-east  of 
the  Dry  Fork  anticlinal  of  McDowell  County  which  has  not  yet 
been  traced  farther  to  the  north-east  than  the  North  Fork  of 
Tug  River  near  the  south-eastern  corner  of  McDowell. 

The  two  streaks  of  coal  at  67  feet  and  149  feet,  respectively, 
above  the  base  of  Pocahontas  No.  j  appear  to  represent  Pocahon- 
tas coals  No.  4  and  No.  6. 

Bore  Hole  No.  46  of  this  series,  near  the  western  line  of 
Wyoming  County,  gives  the  following  record : 

BORE  HOLE  NO.  46. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 

1693.7  A.  T. ;  Located  on  Indian  Creek,  Wyoming  Co., 

One-half  Mile  Below  Mouth  of  Reedy,  4  Miles 

South  85°  West  From  Bore  Hole  No.  43, 

and  3  Miles  34°  W.  From  Bore 

Hole  No.  48. 


Thickness. 

Ft.  In. 

Sand  and   boulders 16  0 

Slate  62  3 

Coal,  Fire  Creek?  (No.  9) 0    7 

Slate 4  2 

Sandstone    19  0 

Slate   - 29  0 

Sandstone   12  0 

Slate 3  0 

Slate,    sandy 17  4 

Coal,  Pocahontas  No.  8 0  10 

Slate  1  10 

Sandstone   90  0 

Slate  3  0 

Sandstone   33  0 

Slate  10  5 

Coal,  Pocahontas  No.  6 2  10            305     3       Bot.  1388.5  A.  T. 

Slate    21  9 

Sandstone    12  0 

Slate 18  11 

Coal,  Pocahontas  No.  5 2     8 

Slate   9  10 

Slaty  coal  }  Pocahontas  No.  4    . .  13 
Coal            1     ■            4'  5'              ..32 

Slate    22  2 


Depth. 

Ft. 

in. 

16 

0 

78 

3 

78 

10 

Bot. 

1614.9 

A. 

83 

0 

102 

0 

131 

0 

143 

0 

146 

0 

163 

4 

164 

2 

Bot. 

1529.5 

A. 

166 

0 

256 

0 

259 

0 

292 

0 

302 

5 

305 

3 

Bot. 

1388.5 

A. 

327 

0 

339 

0 

357 

11 

360 

7 

Bot. 

1333.2 

A. 

370 

5 

371 

8 

374 

10 

Bot. 

1319.0 

A. 

397 

0 

Depth. 

Ft.  In. 

418  0 

429  0 

432  0 

439  2 

439  8 

440  2 

444  10 

Bot.  1249.0  A.  T 

448  0 

450  0 
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Thickness. 
Ft.  In. 

Sandstone   21  0 

Slate    11  0 

Sandstone   3  0 

Slate  7  2 

^^'^I      \  Pocahontas  No.  3    ' '  :■  ■  ^  ^ 

Slate      }■  r.'  Q"  0  6 

Coal      J  ^    "  4  8 

Slate    3  2 

Sandstone   2  0 

This  record  shows  a  dip  of  only  about  223.2  feet  in  the 
four  miles  nearly  west  from  bore  hole  No.  43,  and  of  159.9  in 
a  direction  S.  34°  W.  from  bore  hole  No.  48,  thus  showing 
that  the  strike  of  the  measures  in  this  region  is  about  S.  34|°  E. 
instead  of  S.  35°  W.  or  N.  35°  E.  as  in  the  region  north  from 
the  Guyandotte  in  the  vicinity  of  the  Page  series  of  borings. 

Coal  No.  4  Pocahontas  appears  to  have  a  fair  thickness  in 
this  boring,  and  is  found  at  70  feet  above  the  base  of  No.  j 
Pocahontas,  while  another  bed,  which  may  be  only  a  spUt  from 
No.  4,  occurs  14  feet  higher,  and  has  been  termed  Pocahontas 
No.  5  in  the  section. 

The  coal  at  139-|  feet  above  the  base  of  No.  3  appears  to 
represent  the  coal  that  has  been  termed  Pocahontas  No.  6  in  pre- 
vious records,  and  is  here  No.  6,  numerically  also,  while  the 
streak  of  coal  at  78'  3"  below  the  top  of  the  boring  may  possibly 
represent  the  horizon  of  the  Fire  Creek  bed  of  New  River, 
since  it  comes  365  feet  above  Pocahontas  coal  No.  5. 

On  Crane  Creek,  Mercer  County,  near  the  eastern  margin 
of  the  Pottsville  series,  the  writer  once  measured  the  following 
sction  by  barometer : 

CRANE  CREEK  SECTION. 

Ft.  In. 

Sandstone  and  sandy  shales  from  snmniil  of  mountain.  .  .135  0 

Sandstone,   gray 20  0 

Shales  and  concealed 60  0 

Sandstone,  massive  and  shales 95  0 

Coal         0'  2"  ] 

.Shales      2    6    ( 

Coal,  No.  9  \  Coal  2    4     \ 7  2 

Fire  Creek?     Shale        06 


Coal         1    8    ) 

.Shales,  sand-ioiip  and   {-oiT-c'iIcd 110    0 

Shales    5    0 


WEST    VIRGINIA   GEOLOGICAL   SURVEY.  103 


;  Ft.  In 

Coal,  good,  No.  7 1  s 

Shales  and  concealed 100  0 

Sandstone    10  o 

Shale    3  o 

\  Coal      3'  0"  1 

Coal,  No.  6  Pocahontas    ]  Shale    2    0    [ 6  0 

[Coal      1    0   J 
Concealed   with   shales,   sandstones,   and   two  thin  coals, 

(Nos.  5  and  4  Pocahontas 150     0 

r  Coal     2'  6"  1 

Coal,  Pocahontas  No.  ii    -,  Shale    5    0    } 13  6 

[Coal      6   0   J 

Shales,  sandstone  and  concealed 80  0 

Coal,  Pocahontas  No.  2 2  6 

Sandstone   and   shales 20  0 

Coal,  Pocahontas.  No.  1 0  2 

Shales   28  0[ 

Sandstone,  gray 35  0  ' 

Shales,    dark 20  0 

Concealed 50  0 

Sandstone,    concealed 40  0 

Sandstone,  gray,  massive,  base  of  Pottsville  series 10  0  J 


285'  8" 


It  is  400  feet  from  the  base  of  Pocahontas  No.  j  in  this 
section  up  to  the  base  of  the  highest  coal  which  would  appear 
to  make  the  latter  come  at  the  horizon  of  the  Fire  Creek  bed, 
since  the  records  of  the  bore  holes  just  given  from  Wyoming 
County,  place  the  horizon  of  the  Fire  Creek  seam  360  to  400 
feet  above  Pocahontas  coal  No.  5.  It  is  barely  possible,  how- 
ever, that  Coal  No.  /  may  be  the  Fire  Creek,  and  in  that  event 
the  highest  coal  of  this  section  No.  p  would  belong  at  the  Beckley 
horizon.  The  intervals  as  measured  by  the  barometer  are  mostly 
too  short,  since  no  correction  for  the  prevailing  north-west  dip 
was  possible  at  the  time. 

As  a  type  section  of  the  Pocahontas  group  at  Pocahontas, 
Va.,  the  following  section,  made  by  Mr.  W.  A.  Lathrop,  and 
published  in  "The  Virginias",  for  June,  1884,  page  97,  is  here 
given  for  comparison : 

TYPE  SECTION  AT  POCAHONTAS,  VIRGINIA. 

Ft.  In. 

Top  of  State-line  Ridge  (Flat  Top) 2747  0  A.  T, 

Concealed 40  0 

Coal,  No.  8 2  0 

Concealed    20  0 

Coal,  No.  1.: 1  6 

Concealed    80  0 
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C-'.^'°»lS^ea„ddir,ro'"}    ^^'s 

Concealed    91  0 

Coal,  No.   4 2  0 

Concealed     90  0 

Sandy  fire  clay 6  0 

r  coal         10'     0"  1 

Coal,  No.  3  Pocahontas  I  slate          0     3    [- 11  3 

[coal  1      0    J 

Fire  clay 6  0 

Shales  and  sandstone 61  0 

f  coal       1'  0    1 

Coal,  No.  2   -{  shale     2    0    j- 4  0 

I  coal       1    0   J  ' 

419  3 

Concealed  to  level  of  Pocahontas  Station  (2315  feet  A.  T.) .  12  6 
Record  continued  from  here  in  diamond  drill  hole. 

Gray  sandstone' 15  4 

Coal  No.  1 1  0 

Slate  2  0 

Sandstone   27  6 

Slate 3  0 

Gray  sandstone 35  4 

Sandstone  with  streaks  of  coal 8  8 

Sandstone  an^'  shale 27  2 

Gray  sandstone 4  0 

Gray  sandstone  and  shale 8  5 

Fireclay  and  shale 8  10 

Blue  slate 7  10 

Sandstone  and  shale 15  1 

Gray  sandstone 17  0 

Dark  slate 27  1 

Blue   sandstone 26  3 

Blue  sandstone,  very  hard 26  4 

Slate   1  0 

Gray  sandstone 23  10 

Dark  shale,  lighter  at  bottom 102  7 

Gray  sandstone 3  0             ' 

Gray    shale 2  4 

Gray  sandstone 1  6 

Gray    shale 2  0 

Red  shale  to  bottom 7  6 

Total   section 836     4 

T  have  taken  the  liberty  of  changiiii^  the  Nos.  of  the  coals  in 
Mr.  Lathrop's  section  since  the  coal  he  terms  No.  5  is  now 
jrenerally  known  as  No.  6,  the  true  No.  5  belonc:ing-  only  20 — 30 
feet  above  No.  /\  Pocahontas,  and  its  horizon  being  concealed  in 
the  91    foot  interval  above  Pocahontas  No.   ./. 

On  the  head  waters  of  Tug  "River,  in  south-eastern  Mc- 
Dowell county,  about  1  miles  west  from  Peeled  Chestnut  Gap 
in    Flat    Top    Mountain    and    about    fi    miles    N.    70°    W.    from 
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Pocahontas  the  following  combined  section  and  boring-  No.  40^ 
has  been  made  by  the  United  States  Coal  and  Coke  Co. : 

SECTION  NO.  405^. 

By  United  States  Coal  &  Coke  Co. ;  Elevation  Top  of  Column, 

2552.1  A.  T.;  Located  Near  Forks  of  Little  Creek  and 

North  Fork  of  Tug  River,  McDowell  Co.,  3.8 

Miles  Due  West  of  Corner  to  McDowell, 

Mercer  and  Tazewell  Counties. 


Thickness.  Depth. 

Ft.  In.  Ft.  In. 


(■  Pocahontas  No.  6, 
1'  4i" 


Pocahontas  No. 
7'  7" 


69 


Coal,  Pocahontas  No.  8 0 

Fire  clay,   unrecorded   and   sand- 
stone      49 

Coal,  Pocahontas  No.  7 2 

Sandstone,  unrecorded  and  clay..  45 

Clay  and  coal  ]  0 

Clay 

Bone  coa 

Clay 

Bone 

Clay 

Coal 

Slate,  unrecorded  and  sandstone. 

Coal,  Pocahontas  No.  4 

Slate,  unrecorded  and  slate 77 

Coal  1 
Bone  !■ 
Coal  J 
Slate,  unrecorded  and  clay 

Clav       \  Pocahontas  No.  2 

Coal      J  ^'  ^"  1 

Slate,  unrecorded  and  clay 134 

Coal      ]  0 

Clay       [-  1'  7"      0 

Coal       J   0 

Clay  

This  section  agrees  very  closely  with  the  one  at  Pocahontas 
made  by  Mr.  Lathrop,  except  that  the  intervals  are  somewhat 
greater  at  Pocahontas  on  the  extreme  south-eastern  margin  of 
the  field. 

The  coals  termed  Nos.  5,  6  and  7  by  Mr.  Eavenson  on  the 
original  record  of  this  boring  I  have  taken  the  liberty  of  changing 
to  Nos.  6,  7  and  8  respectively,  since  as  shown  by  the  Crane 
creek  section,  and  as  will  appear  in  the  next  section  to  be  given, 


4  0  4 

8  50  0 

6  52  6   Bot.  2499.6  A.  T. 

5  97  11 
5  98  4 

i  98  4i 

5  98  9i 

1  98  104 

24  99  1 

1*  99  2i 

1  99  34  Bot.  2452.9  A.  T. 

3  188  Qi 

1  189  74  Bot.  2362.6  A.  T. 
0  266  74 

2  268  94 

5  269  24 

0  274  24  Bot.  2278.0  A.  T. 

0  343  24 

0  104  344  1 

0  14  344  24 

1  3  345  54  Bot,  2206.8  A.  T. 
0  479  54 
8  480  14 

6  480  74 
5  481  04  Bot.  2071.2  A.  T. 
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Pocahontas  coal  No.  5  is  only  20  to  30  feet  above  No.  4,  instead 
of  100  feet  above,  where  the  true  No.  6  belongs, 

in  the  northern  edge  of  Tazewell  County,  Virginia,  just 
east  of  the  McDowell  county  line,  and  about  7^  miles  S.  30°  W. 
from  the  locality  of  section  40^,  is  the  location  of  boring  No.  59 
of  the  United  States  Coal  and  Coke  Company,  the  record  of 
which  is  as  follows : 

BORE  HOLE  NO.  59. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 
2177.7  A.  T.;  Located  Near  Head  of  Horsepen  Creek, 
Just  Across  the  McDowell  Cotuity  Line  in  Taze- 
well Coimty,  Virginia,  and  9.6  Miles 
S.  70"  E.  of  Berwind. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sand  and  gravel  and  boulders 21     0  21     0 

Sandstone    ..18     0  39     0 

Slate,    sandy 28     0  67    0 

Slate    6    0  73    0 

Sandstone    200     0  273     0 

Slate    25     4  298     4 

Coal,  Pocahontas  No.  5 2     8  301     0       Bot.  1876.7  A.  T. 

Slate,    sandy 10  302    0 

Slate    5     1  307     1 

Coal  with  slate  bands  )  Poca 0  11  308     0 


IPoca.  . . . 
No.  4, 
8'  4"  . . 


Coal                                J    8'  4" 7     5  315  5       Bot.  1862.3  A.  T. 

Slate,    sandv 39     7  355  0 

Siate     6    0  361  0 

Sandstone,    slaty 2     0  363  0 

Sandstone    10     0  373  0 

Slate,    sandy 18     1  391  1 

Coal,  Pocahontas  No.  -d 7     1  398  2      Bot.  1779.5  A.  T. 

Slate,  sandy 7  10  406  0 

Sandstone    60    0  466  0 

Slate,  sandy 19     2  485  2 

Coal      1  0    4  485  6       Bot.  16iU.2  A.  T. 

Slate      \  ...  Pocahontas  No.  2     ..  5  11  491  5 

Coal      J  0  10  49a  3       Bot.   1684.5  A.  T. 

Sandy  slate  to  bottom 19  494  0 

The  elevation  of  the  Pocahontas  coal  No.  j  is  here  -tUS^  feet 
(2278.0-1779.6)  lowfer  than  in  Section  40^,  thus  showing  the 
effect  of  the  Dry  Fork  anticlinal  axis  which  crosses  the  measures 
at  the  head  of  Spice  Creek,  3|  miles  north  from  the  localily  of 
the   boring.     This  great  arch  which  has  been   carefully  traced 
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out  by  Mr.  Eavenson,  through  the  operations-  of  the  United 
States  Coal  and  Coke  Co.,  enters  McDowell  county  from  Taze- 
well Co.,  Va.,  one-half  mile  south-west  from  the  Right  Fork  of 
Beech  creek,  and  crossing  the  Dry  Fork  of  Tug  one-fourth  mile 
below  the  mouth  of  Beech  extends  in  a  direction  N.  45°  E. 
passing  Big  Creek  at  the  mouth  of  Crocket  Branch,  one  mile 
below  Squire  Jim  P.  O.  and  Long  Branch  of  Big  Creek  about  | 
mile  above  Doss  Fork,  curving  more  to  the  east  until  it  reaches 
the  head  waters  of  Laurel  Branch  of  the  North  Fork  of  Tug 
River  where  it  changes  its  direction  to  N.  80|°  E.  which  it  con- 
tinues to  the  North  Fork  of  Tug  River  about  |  mile  above  Mill 
Seat  Branch  which  is  as  far  as  Mr.  Eavenson  has  traced  the  arch, 
since  it  is  dying  out  quite  rapidly  to  the  east.  The  last  part  of 
its  course  if  continued  in  a  straight  line  would  reach  the  Blue- 
stone  river  about  half-way  between  Bluestone  Junction  and 
Cooper. 

The  base  of  Pocahontas  Coal  No.  2  occurs  here  95  feet 
below  the  base  of  No.  j,  and  Pocahontas  No.  4  is  found  83'  9" 
above  the  base  of  No.  5  Pocahontas,  while  Pocahontas  No.  5 
comes  in  at  only  14'  5"  higher,  above  which  an  enormous  sand- 
stone 300  feet  thick  appears  to  displace  coals  No.  6.  7  and  8  of 
the  previous  (40^)  section,  there  being  no  other  coal  beds  found 
in  the  377'  4"  of  strata  penetrated  by  the  drill  above  the  horizon 
of  Pocahontas  No.  5,  and  to  377'  1"  above  Pocahontas  No.  5 
which  is  nearly  up  to  the  horizon  of  the  Fire  Creek  coal  as 
measured  farther  north-east  in  Mercer  and  Wyoming  counties, 
but  this  interval  is  probably  greater  here. 

At  the  head  of  Horsepen  creek,  a  tributary  of  Dry  Fork  of 
Tug  river,  in  south-eastern  McDowell  county,  Mr.  Howard  N. 
Eavenson,  of  the  United  States  Coal  and  Coke  Co.,  had  all  of 
the  coals  opened  from  the  top  of  the  mountain  (Flat  Top)  down, 
and  connected  the  surface  section  with  the  record  of  bore  hole 
No.  59,  two  miles  and  one-half  south,  correcting  all  the  intervals 
for  dip.  This  valuable  section  which  the  Survey  owes  to  the 
courtesy  of  Mr.  Eavenson  begins  above  the  Smith  seam,  and 
hence  reveals  for  the  first  time  the  true  stratigraphic  relations 
of  that  coal  to  the  famous  No.  3  bed.  This  section  as  constructed 
by  Mr.  Eavenson  reads  as  follows : 
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SECTION  59  (A). 

Section  at  Head  of  Horsepen  Creek,  McDowell  County,  Com- 
bined With  the  Record  of  Bore  Hole  No.  59,  Cor- 
rected for  Dip;  Located  2^/^  Miles  North 
of  Bore  Hole  No.  59. 


Thickness.  Depth. 

Ft.  In.  Ft.  In. 

T.        ir          ^         r            4^-           ,n     A  .o.i  Top  of  Mtn. 

Interval  from  top  of  mountam ...   43     4  43  4    i  .,q-~  7  a    T 

.-      ,,  ,  I  coal       2'  3"  1   

^^'J/I  f^°    ■{  slats       0    4^ 50  48  4       Bot.  2804.4  A.  T. 

.     ('^^'^^^    [coal       2    5    J 

Rock  and  unrecorded 34    8  83  0 

Coal    2     0  85  0       Bot.  2767.7  A.  T. 

Rock,  and  unrecorded  slate 73     4  158  4 

Coal     1     4  159  8       Bot.  2693.1  A.  T. 

Slate,  unrecorded  and  clay 37     4  197  0 

Coal    1     0  198  0       Bot.  2654.8  A.  T. 

Rock,  unrecorded  and  clay 36     8  234  8 

Coal   (War  Creek?) 2     0  236  8       Bot.  2616.1  A.  T. 

Slate,  unrecorded  and  clay 44     7  281  3 

Coal     1     6  282  9       Bot.  2570.0  A.  T. 

Slate,  unrecorded  and  clay 47     5  330  1 

Coal  (Fire  Creek f J 1     6  331  7       Bot.  2521.1  A.  T. 

Slate,  unrecorded  and  clay 73     0  404  7 

Coal     1     0  405  7       Bot.  2447.1  A.   T. 

Unrecorded  and  sandstone  to  slate 

over  No.  4  Coal  in  Bore  Hole 

No.    59 312     7  718  2 

Slate    25     4  743  6 

Coal,  Pocahontas  Mo.  r, 2     8  746  2       Bot.  2106.4  A.  T. 

Slate,    sandy 10  747  2 

Slate     5     1  752  3 

Coal   with  ]  ,,       ,       ,       ».      , 

,   ,      ,        ,        [lOca/umtas  A  o.  4    „   ,,  _.„  „ 

slcifv   hands      \             ^,  .,.                 0  11  7d3  2 

Coal  '                    J                                       7     .-)  760  7       Bot.  2092.0  A.  T. 

Slate,     sandy 39     7  800  2 

Slate    6    0  806  2 

Sandstone,    slaty 2     0  808  2 

Sandstone     10     0  818  2 

Slate,    sandy 18     1  836  3 

Coal,    Foca'hniilas   .\'(<.    '■)...' 7     1  843  4        Hot.  2009.2  A.  T. 

Slate,    sandy 7  10  851  2 

.Sandstone     60     0  911  2 

Slate,  sandy 19     2  9.30  4 

Coal       1  0     4  9.30  8 

Slate      \  I'ocdhtntlas  No.  2   ">   11  '.),!(■)  7 

Coal   .    ]   0  10  937  5       Bot.   1915.2  A.  T. 

SriPflv  slate,  lifittnm  nf   Mo.   .'■)9.  .  .      1     9  930  2 

ll    is    tluis   seen    that    llic   Smith  ciuil    wliicli    Mr.    ("anipbell 

i'lcnlifiefl    with   his   IJf^f^er   Hor.<;cpc)\  in    the   Ta/cwrll    folio,   atirl 


WEST    VIRGINIA    GEOLOGICAL    SURVEY.  -  109 

placed  at  only  440  feet  above  Pocahontas  No.  j,  comes  795  feet 
above  this  latter  seam,  and  hence  instead  of  being-  identical  with 
the  "Quinnimont"  cod  near  Welch  as  suggested  by  Campbell, 
is  more  probably  identical  with  the  Welch  coal,  360  feet  higher. 

The  identifications  suggested  for  the  War  Creek  and  Fire 
Creek  seams  in  this  section  are  merely  problematical,  and  are 
the  writer's  and  not  Mr.  Eavenson's. 

Bore  hole  No.  58  is  located  about  4.7  miles  S.  75°  W.  from 
No.  59,  in  the  southern  edge  of  McDowell  Co.,  near  Dallon 
Branch  of  Jacobs  Fork,  about  one  mile  below  the  mouth  of 
Horsepen  creek,  and  nearly  3  miles  due  south  from  the  line  of 
the  Dry  Fork  anticlinal.     The  record  of  this  boring  is  as  follows : 

BORE  HOLE  NO.  58. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 

1810.8  A.  T. ;  Located  on  Dry  Fork  of  Tug  River,  6.6 

Miles  S.  50°  E.  of  Berwind,  and  One  Mile 

Below  Mouth  of  Horsepen  Creek. 

Thickness. 
Ft.  In. 

Sand.    7  0 

Sand   and  boulders 9  0 

Sandstone    54  0 

Slate,    sandy 9  0 

Sandstone    10  0 

Slate    7  5 

Coal,  Pocahontas  No.  6 0  11 

Slate    0  8 

Sandstone    20  0 

Slate    , 3  0 

Sandstone,   slaty ^     5  0 

Sandstone    10  0 

Slate,    sandy 18  0 

Slate   ■ 2  10 

Coal,  Pocahontas  No.  5 5  6 

Slate,    sandy 3  8 

Sandstone    25  0 

Slate    0  8 

Slaty    coal  ]  1  4 

Slate               2  1 

Coal              \Pocahontas  No.  4    . .     3  9 
Slate             I            8'  6"               ..06 

Coal             J  0  10 

Slate,    sandy 15  11 

Coal    ; 0  6 

Slate,    sandy 6  5 


Ft. 

In. 

7 

0 

16 

0 

70 

0 

79 

0 

89 

0 

96 

5 

97 

4 

Bot. 

1713.5 

A. 

T. 

98 

0 

118 

0 

121 

0 

126 

0 

136 

0 

154 

0 

156 

10 

162 

4 

Bot. 

1648.5 

A. 

T. 

166 

0 

191 

0 

191 

8 

193 

0 

195 

1 

198 

10 

199 

4 

200 

2 

Bot. 

1610.6 

A. 

T. 

216 

1 

216 

7 

Bot. 

1594.2 

A. 

T. 

223 

0 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sandstone,    slaty 3  0  226    0 

Sandstone    37  0  263     0 

Slate    6  3  269     3 

Coal 
Slate 
Coal 

Slate,    sandy 4  0  179     0 


3  274     6 


Pocahontas  No.  3     „     „  ,,_       „ 

^    ^  0     3  275     0       Bot.  1536.1  A.  T. 


The  elevation  of  Pocahontas  No.  j  above  tide  has  declined 
24:3' A  feet  more  from  the  locality  of  bore  hole  59,  and  is  only 
1536.1  A.  T.  in  No.  58. 

Nos.  4,  5  and  6  Pocahontas  are  found  here  at  74'  10",  112' 
8"  and  177'  6"  respectively  above  the  base  of  No.  j  which  are 
their  normal  intervals.  The  great  pile  of  sandstone  200  feet  thick- 
found  in  bore  hole  59  above  the  horizon  of  Pocahontas  No.  3 
has  here  split  up  into  several  layers  separated  by  slates,  and 
thus  permitted  the  reappearance  of  the  Pocahontas  coal  No.  6 
horizon. 

Bore  hole  No.  5^  is  situated  7.7  miles  nearly  due  north  from 
No.  58,  and  4.8  miles  north  from  the  line  of  the  Dry  Fork 
anticlinal  near  the  crest  of  which  Pocahontas  coal  No.  5  has  an 
elevation  of  about  2200  feet  A.  T.  The  record  of  No.  54  boring 
reads  as  follows : 

BORE  HOLE  NO.  54. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 

1891.6  A.  T. ;  Located  on  Tributary  of  Long  Branch  of 

Big   Creek  of   Dry   Fork  of   Tug   River,   About 

Midway  Between  Gary  and  Berwind, 

McDowell  County. 

Thickness. 
Ft.  In. 

Surface    15  0 

Sandstone    19  0 

Slate    4  0 

Sandstone    -. 9  0 

Slate    4  0 

Coal,  Pocahontas  Ma.  ^ 1  6              r^2    6       Bot.  1839.1   A.  T. 

Slate    2  6 

Sandstone   70  0 

Slate    26  0 

Sandstone    46  0 


Depth. 

Ft.  In. 

15  0 

34  0 

38  0 

47  0 

51  0 

52  6 

Bot.  1839.1 

55  0 

125  0 

151   0 

197  0 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Slate 2  0  199  0 

Sandstone    30  0  229  0 

Slate,  sandy 20  0  249  0 

Slate 59  0  308  0 

Sandstone    23  0  331  0 

Coal,  Pocahontas  No.  4: 9  0  340  0      Bot.  1551.6  A.  T. 

Slate,    sandy. 13  0  353  0 

Sandstone    41  0  394  0 

Slate 9  0  403  0 

Coal,  Pocahontas  No.  3 3  0  406  0      Bot.  1485.6  A.  T. 

Sandstone    12  0  418  0 

Here  No.  j  has  become  subordinate  to  Pocahontas  No.  4 
which  has  thickened  up  to  9  feet  and  occurs  66  feet  above  the  base 
of  No.  J,  thus  exhibiting  a  slight  northward  thinning  of  this  sep- 
arating interval  from  that  shown  in  the  last  two  borings. 

Above  Pocahontas  No.  4  in  this  record  there  is  an  interval 
of  278'-|  much  of  which  is  sandstone  before  any  more  coal 
occurs.  However  at  353|  feet  above  Pocahontas  No.  5  and  51 
feet  below  the  surface  a  small  (1-J')  bed  of  coal  was  penetrated, 
and  it  may  possibly  represent  the  Fire  Creek  horizon. 

Bore  hole  No.  55  is  about  3^  miles  S.  55°  W.  from  No.  54, 
on  the  Big  Creek  Branch  of  Dry  Fork  of  Tug  River,  half-way 
between  the  mouths  of  Mountain  Fork  and  Long  Branch  creeks. 
Its  record  is  as  follows : 


BORE  HOLE  NO.  53. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 

1652.5  A.  T.;  Located  on  Big  Creek  of  Dry  Fork  of 

Tug  River,  3^  Miles  N.  43°  E.  of  Berwind 

Station,   McDowell  County. 

Thickness. 
Ft.  In. 

Sandstone    35  0 

Slate    ' 28  0 

Sandstone    10  0 

Slate   37  6 

Coal,  Pocahontas  No.  4 2  6 

Slate    ..12  0 

Sandstone    17  0 

Slate    6  0 

Sandstone    . . '. 18  0 

Slate    40  0 


Depth. 

Ft.  In. 

35  0 

63  0 

73  0 

110  6 

113  0 

Bot.  1439.5  A.  T. 

125  0 

142  0 

148  0 

166  0 

206  0 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Coal,  Pocahontas  Xo.  3... 6     6  212     6       Bot.  1340.0  A.  T. 

Slate    3     6  216    0 

Sandstone    5     0  221     0 

The  rapid  westward  dip  is  shown  by  the  decline  of  Poca- 
hontas No.  5  coal  to  only  1340  feet  above  tide,  145'.  6  lower  than 
in  bore  hole  No.  54. 

The  interval  between  No.  j  and  No.  4  Pocahontas  has  in- 
creased to  nearly  100  feet,  unless  indeed  the  coal  here  identified 
as  No.  4,  should  be  really  No.  5,  since  the  interval  is  right  for 
the  latter  coal. 

No.  6  coal  appears  to  be  entirely  absent  from  the  section, 
since  there  is  nothing  to  represent  it  up  to  212^  feet  above  the 
base  of  Pocahontas  No.  5. 

Bore  hole  No.  42  is  about  3.7  miles  N.  35°  E.  from  bore  hole 
No.  53  on  the  Left  Fork  of  Sand  Lick  Creek,  a  tributary  of 
main  Tug  river.     Its  record  is  as  follows : 

BORE  HOLE  NO.  42. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 

3707.3,  A.   T.;   Located   on  Left   Fork  of  Sand   Lick 

Creek  of  Tug  River,  2  Miles  S.  40°  W.  of 

Gary,  McDow^ell  County. 

Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sand   and   boulders 16  0  16  0 

Sandstone    136  0  152  0 

Slate    5  0  157  0 

Sandstone    27  0  184  0 

.Slate    6  7  190  7 

Coal,  Pocahontas  ;Vo.  4 7  1  197  8       Bot.  1509.6  A.  T. 

Slate    17  4  215  0 

Sandstone    37  0  252  0 

Slate    9  8  261  8 

Coal                                     1   0  5  262  1 

Slate                                       \4'4" 13  263  4 

Coal,  Pocahontas  No.  :\]  2  8  266  0       Bot.  1441.3  A.  T. 

Sandstone    7  0  273  0 

Here  we  have  a  rise  in  No.  j  Pocahontas  from  1340  A.  T., 
in  bore  hole  No.  53  to  H41.3  in  No.  42,  a  difference  in  elevation 
of  ior.3  along  what  would  otherwise  be  regarded  as  the  line  of 
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Strike.     This  result  shows  that  there  is  no  regular  general  strike 
for  the  region,  but  that  the  strata  are  warped  irregularly. 

No.  4  Pocahontas,  comes  68'  4"  above  the  base  of  No.  j  and 
is  again  the  more  important  coal  bed  of  the  two. 

Great  sandstone  beds  come  in  here  again  above  Pocahontas 
No.  4,  and  cut  out  all  coals  to  190  feet  higher. 

Bore  hole  No.  ij  is  about  one  mile  and  a  half  N.  20°  W. 
from  No.  42,  and  it  gives  the  following  record : 

BORE  HOLE  NO.  15. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 

1470.38  A.  T. ;  Located  on  MiU  Creek,  1.4  Miles  Due 

West  of  Gary,  McDowell  County. 

Thickness. 
Ft.  In. 

Sand  and  boulders 21     0 

Sandstone    72    9 

Slate,    sandy 4    0 

Sulphur    band   \Pocahontas  No.4:  ^    ^ 

Coal                      J              ^    ^  4  10 

Fire  clay 6    0 

Sandstone    44    7 

Slate,  sandy 8     5 

Coal,  Pocahontas  No.  3 4  10 

Fire    clay 2    0 

Slate,  sandy 0  11 

Sandstone   0  10 

This  record  exhibits  a  dip  of  140  feet  in  Pocahontas  No.  5 
between  bore  hole  No.  42,  and  the  locality  of  No.  15,  while  the 
interval  between  the  base  of  No.  3  and  No.  4  has  decreased  by 
a  few  feet,  being  here  63'  10",  or  4|  feet  less  than  in  No.  42. 
No.  4  still  remains  the  thicker  of  the  two  beds. 

Bore  hole  No.  25  is  located  about  2f  miles  N.  65°  E.  from 
No.  15,  on  the  north  side  of  Tug  river,  and  there  the  following 
record  is  given: 


Depth. 

Ft.  In, 

21  0 

93  9 

97  9 

100  6 

100  7 

105  5 

Bot.  1365.0  A.  T. 

111  5 

156  0 

164  5 

169  9 

Bot.  1301.2  A.  T. 

171  3 

172  2 

173  0 
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BORE  HOLE  NO.  25. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 

1831.44  A.  T.;  Located  on  Ridge  1.4  Miles  N.  45°  E. 

of  Gary,  McDowell  County,  Just  East  of 

Adkins  Branch. 


Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Surface    15  0  15     o" 

Sandstone    12  0  27     0 

Slate,    sandy 36  0  63    0  ♦ 

Sandstone    30  0  93     0 

Slate,    sandy 5  0         .    98    0 

Sandstone   5  0  103     4 

Slate,    sandy 7  4  110     4 

C'jal,  Pocahontas  No.  7 0  6  110  10      Bot.  1720.6  A.  T. 

Slate,    sandy 8  2  119     0 

Sandstone    33  0  152    0 

Slate    5  0  157     0 

Sandstone   27  0  184    0 

Slate,  sandy ". 5  0  189     0 

Sandstone   6  0  195     0 

Slate,  sandy 2  6  197     6 

Slate   and  coal  \  Pocahontas  No. ':>    0  6  198     0 

Coal  ]  10"  0  4  198     4       Bot.  1633.1  A.  T. 

Slate,  sandy 1  8  200    0 

Sandstone    21  0  221     0 

Slate,    sandy 1  0  222    0 

Slate   and  coal  ]  4  0  226    0 

Coal  (  Pocahontas  No.  4    3  2  229     2 

Slate  (  5'  9"  0  3  229     5 

Coal  J  2  4  231     9       Bot.  1599.7  A.  T. 

Slate    4  3  236    0 

Sandstone    56  0  292    0 

Slate    1  0  293     0 

Sulphur    bands 2  0  295     0 

Sandstone    4  0  299     0 

Sulphur  balls  and  slate 9  0  308     0 

Slate,    sandy 0  2  308     2 

Coal      In       7      ,       ^T      o  0  .">  303     7 

Qi.it»      L  rncahontas  No.  3,  .  .  oin     « 

•~>late      >  J,,  -„  1  i)  310    0 

Coal       J  °   "  6  2  316     2       Bot.  1515.3  A.  T. 

Slate    4  0  320     2 

Sandstone    6  4  320     6 

This  record  shows  a  rapid  rise  in  Pocahontas  No.  3  in  the 

direction   indicated    (N.   65"   E.  from  bore  hole  No.   15,  viz.: 

214.1  feet,  (1515.3-1.301.2),  while  the  interval  between  the  base  of 
Nn.  5  and  that  of  No.  4  has  increased  20  feet  to  84'  5".  A  repre- 
sentative of  Pocahontas  No.  5  reappears  here  at  33'  5"  above  the 
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base  of  No.  4,  while  No.  y  also  appears  to  be  represented  87| 
feet  higher,  or  205'  4"  above  the  base  of  No.  5  Pocahontas. 

Bore  hole  No.  2/  is  located  about  five-sixths  of  a  mile  N. 
5°  E.  from  hole  No.  25,  and  gives  the  following  record: 

BORE  HOLE  NO.  27. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 

2004.88  A.  T.;   Located  on  Head  of  Adkins  Branch 

of  Tug  River,  About  2  Miles  North  15°  East 

of  Gary,  McDowell  County. 


Thickness. 

Ft.  In. 

Clay  and  boulders 25  0 

Slate  9  0 

Sandstone   41  10 

Coal,  Fire  Creek  ? 3  6 

Sandstone    22  8 

Slate    2  6 

Coal    0  10 

Slate   5  8 

Sandstone    8  7 

Coal    0  10 

Slate    2  7 

Sandstone    65  2 

Coal    0  9 

Slate 6  5 

Coal   0  8 

Slate    2  0 

Sandstone  90  0 

Slate 29  1 

Coal    0  9 

Slate    24  6 

Slaty  coal,  Pocahontas  No.  7 0  6 

Slate    2  2 

Sandstone    49  0 

Broken    sandstone 18  0 

Slate    4  8 

Slaty  coal,  Pocahontas  No.  6 0  9 

Slate    3  7 

Sandstone    43  0 

Sandstone,  slaty 17  0 

Sandstone    2  0 

Slate    5  2 

Coal,  Pocahontas  No.  5 0  8 

Slate    2  8 

Slaty   coal  ] 0  8 

Coed  {Pocahontas  No.  4,    . .     3  9 

Slate  f  5'  10"  ..03 

Coal  J  ' 1  2 

Slate    17  8 


Depth. 

Ft.  In. 

25  0 

34  0 

75  10 

78  4 

Bot. 

1926.6  A.  T. 

101  0 

103  6 

104  4 

Bot. 

1900.6  A.  T. 

110  0 

118  7 

119  5 

Bot. 

1885.5  A.  T. 

122  0 

187  2 

187  11 

Bot. 

1717  A.  T. 

194  4 

195  0 

Bot. 

1809  A.  T. 

197  0 

287  0 

316  1 

316  10 

Bot. 

1688  A.  T. 

341  4 

341  10 

344  0 

393  0 

411  0 

415  8 

416  5 

Bot. 

1588  A.  T. 

420  0 

463  0 

480  0 

482  0 

487  3 

487  10 

Bot. 

1517  A.  T. 

490  6 

491  2 

494  11 

495  2 

496  4 

Bot. 

1508.5  A.  T. 

514  0 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Slate,    sandy 49    0  563     0 

Slate   0     7  -563     7 

si«l  I  ^-'■*?!"-^"°- '..;:;;:  Ut     ItVl 

Coal      J  5  11  570     8       Bot.  1434.2  A.  T. 

Slate    2     4  573     0 

This  record  shows  a  dip  of  81.1,  (1515.3-1434.2)  in  the 
direction  indicated  between  the  two  points. 

The  interval  between  the  base  of  Coal  No.  j,  and  that  of 
No.  4  is  here  74'  4",  while  that  from  No.  4  to  the  base  of  No.  5 
is  reduced  to  8^  feet.  Coal  No.  6  makes  its  appearance  again 
as  a  thin  streak  at  134'  3"  above  the  base  of  Pocahontas  No.  5, 
while  No.  7  is  probably  represented  by  one  or  both  of  the  thin 
streaks  at  228'  10",  and  253'  10"  above  the  same  datum. 

The  coal  bed,  2^  feet  thick  at  1926.6  A.  T.  492'  4"  above  the 
base  of  Pocahontas  No.  5,  is  probably  a  representative  of  the 
Fire  Creek  seam  of  the  New  River  group  since  its  geologic 
horizon  is  about  right  for  that  stratum.  The  other  thin  coals 
below  this  it  is  impossible  to  refer  to  any  particular  horizons. 

Bore  hole  No.  28  is  located  not  quite  one-half  mile-N.  70° 
W.  from  No.  27,  and  its  record  is  as  follows : 


BORE  HOLE  NO.  28. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 

1872.46  A.  T.;  Located  on  Head  of  Adkins  Branch  of 

Tug  River,  2  Miles  N.  10°   E.  of  Gary, 

McDowell  County. 

Thickness. 
Ft.  In. 

Sandy  clay  and  boulders 28  0 

Sandstone,    slaty 12  0 

Slate    4  9 

Coal,  Fire  Creek} 0  10 

Slate    2  5 

Sandstone    101  1 

Coal,  Pocahontas  No.  8 0  5 

Slate,    sandy 7  6 

Sandstone    82  0 

Slate    37  4 


Depth. 

Ft.  In. 

28  0 

40  0 

44  9 

45  7 

Bot.  1826.9  A. 

T. 

48  0 

149  1 

149  6 

Bot.  1723.0  A. 

T. 

157  0 

239  0 

276  4 
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Ft.  In.  Ft.  In. 

Thickness.  Depth. 

Coal              1  0  4  276  8 

Slate             [Pocahontas  No.  7     . .  0  3  276  11 

Coal  I  4'  8"  ..07  277  6 

Slaty    coal  J  3  6  281  0       Bot.  1591.5  A.  T. 

Slate    32  0  303  0 

Sandstone    57  0  360  0 

Slate    4  9  364  9 

Coal,  Pocahontas  No.  Q 2  7  367  4      Bot.  1505.1  A.  T. 

Sandstone,    slaty 10  8  378  0 

Sandstone    34  0  412  0 

Slate    1  5  413  5 

Coal,  Pocahontas  No.  5 2  2  415  7      Bot.  1456.9  A.  T. 

Slate 4  5  420  0 

Slate,  sandy 11  0  431  0 

Slate     18  0  449  0 

Coal,  Pocahontas  No.  4  ? 0  5  449  5       Bot.  1423.0  A.  T. 

Slate     4  7  454  0 

Sandstone   11  0  465  0 

Slate  4  0  469  0 

Sandstone,  slaty 31  0  500  0 

Slate  7  10  507  10 

Coal,  Pocahontas  No.  Z 5  8  513  6      Bot.  1359.0  A.  T. 

Slate   1  6  515  0 

The  tidal  elevation  of  Pocahontas  No.  s  declines  75.3  feet 
in  the  distance  between  No.  27  and  No.  28  borings,  so  that  this 
coal  has  an  elevation  of  only  i^^c)  feet  above  tide  in  No.  28. 

No,  4  Pocahontas  appears  to  have  thinned  to  a  mere  streak 
in  this  bore  hole,  since  the  5  inches  of  coal  that  comes  64'  1" 
above  the  base  of  No.  5  is  apparently  No.  4  coal,  while  the  next 
higher  coal  (No.  5)  of  boring  No.  28  comes  98  feet  above  the 
base  of  Pocahontas  No.  5  which  would  seem  to  place  that  coal 
too  high  for  No.  4,  and  to  make  it  more  probably  No.  5,  although 
Mr.  Eavenson  has  identified  it  with  No.  4. 

The  presence  of  2'  7"  of  coal  at  the  proper  interval  for 
No.  6  above  Pocahontas  No.  3,  viz,  146'  2",  only  48'  2"  above 
the  coal  in  question  would  also  lead  to  the  conclusion  that  the  bed 
at  14o6'.9  A.  T.  is  No.  5  rather  than  No.  4  Pocahontas. 

The  "split  up"  coal  at  232^  feet  above  No.  3  appears  to  be- 
long at  the  horizon  of  the  coal  marked  No.  y  at  the  type  locality 
in  Mr.  Lathrop's  section  from  Pocahontas  given  on  a  previous 
page,  and  it  there  comes  284'  9"  above  the  base  of  Pocahontas 
No.  3. 

The  boring  does  not  begin  quite  high  enough  to  catch  the 
coal  found  in  No.  27  at  492'  4"  above  No.  3  and  identified  as 
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possibly  the  representative  of  the  Fire  Creek  seam  since  the 
stratified  beds  above  Coal  No.  j  in  this  boring  amount  to  only 
485^  feet. 

Bore  hole  No.  ii  is  4500'  about  S.  50°  W.  from  the  locality 
of  No.  28,  and  its  record  reads  as  follows : 

BORE  HOLE  NO.  11. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 

1601.6  A.  T. ;  Located  One  Mile  and  One-fifth  North 

from  Gary,  McDowell  County. 


Thickness. 
Ft.  in. 

Unrecorded    5     8 

Sandstone   26    6 

Slate     19  10 

Sulphur    band 0     2 

&f      1  Pocahontas  No.  8? ^    f 

Slate      f             n'  a"               "1 

Coal      J             "   ^                0    3 

Sandstone    43     4 

Slate,  sandy 9    0 

Coal,  Pocahoneas  No.  7? 0    2 

Slate,  sandy 1     8 

Sandstone   2     0 

Fire  clay 0    2 

Slate  0    6 

Sandstone 5  10 

Coal              I 0     2 

Sandstone    [Pochontas  No.  6....  9     4 

Slate             r        Horizon          4    0 

Bone  coal    J  0     8 

Slate 0     4 

Slate,  sandy 15    0 

Slate,    black 2    0 

Slate,  sand 24    0 

Sandstone    22     0 

Slate,  sandy 9     0 

Slate,    black 0    3 

Coal,  hone\Pocahontas  No.  5     ..  0    2 

Coal            J             3'  8"              ...  2  10 

Slate,  sandy 28     0 

Slate,  black 0    2 

Coal,  Pocahontas  No.  4 0  11 

Slate,  sandy 1     8 

Sandstone    2     0 

Slate,  sandy 12    0 

Sandstone    0  10 

Slate,  sandy 3    0 

Sandstone    22     8 

Slate,  sandy 2    6 


Depth. 

Ft.  in. 

5  8 

32  2 

52  0 

52  2 

52  6 

52  7 

52  10 

Bot. 

1548.8  A. 

T. 

96  2 

105  2 

105  4 

Bot. 

1497.2  A. 

T. 

107  0 

109  0 

109  2 

109  8 

115  6 

115  0 

Bot. 

1486.8  A. 

T. 

125  0 

129  0 

129  8 

Bot. 

1471.7  A. 

T. 

130  0 

145  0 

147  0 

171  0 

193  0 

202  0 

202  3 

202  5 

205  3 

Bot. 

1396.2  A. 

T. 

233  3 

233  5 

234  4 

Bot. 

1367.1  A. 

T. 

236  0 

238  0 

250  0 

250  10 

253  10 

276  6 

279  0 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sandstone   7  6  286  6 

Slate,  sandy 9  6  296  0 

Slate  0  8  296  8 

Bone  0  2  296  10 

Coal,  Pocahontas  No.  3 5  8     ,        302  6      Bot.  1298.9  A.  T. 

Fire    clay 4  6  307  0 

Sandstone 5  4  312  4 

Slate,  sandy 3  8  316  0 

The  dip  of  No.  j  Pocahontas  from  the  locaUty  of  bore  hole 
No.  28  to  No.  11  is  60.1  feet  or  from  1359  feet  above  tide  to 
1298.9  feet  above  tide,  thus  showing  that  the  descent  is  quite 
rapid  westward. 

Mr.  Eavenson  identifies  the  little  coal  (11")  at  68'  2"  above 
the  base  of  No.  5  as  the  representative  of  Pocahontas  No.  4  and 
this  renders  all  the  more  probable  the  identification  given  to 
No.  4  in  the  previous  record,  since  Pocahontas  No.  5  is  present 
also  in  bore  hole  No.  11,  three  feet  thick  at  97'  3"  above  the  base 
of  Pocahontas  No.  j  which  is  almost  exactly  (98')  its  interval  in 
bore  hole  No.  28. 

Pocahontas  No.  6  appears  to  be  represented  by  the  2  feet 
of  black  slate,  58'  3"  above  No.  5  and  155^  feet  above  the  base 
of  No.  J  Pocahontas. 

Bore  hole  No.  p  is  located  about  50°  south  of  east  from  No. 
11,  and  2400  feet  distant.     Its  record  is  as  follows : 


BORE  HOLE  NO.  9. 

By  United  States  Coal  &  Coke  Co.;  Elevation,  1935.52  A.  T.; 

Located  1  Mile  Due  North  of  Gary, 

McDowell  County. 

Thickness. 
Ft.  in. 

Clay  and  boulders 12  0 

Sandstone  with  clay  partings....  10  0 

Sandstone   36  0 

Slate   3  6 

Coal,  Fire  Creek  ? 1  4 

Slate  2  2 

Sandstone,   slaty 4  0 

Sandstone   10  0 

Sandstone,  'slaty 4  2 

Coal    0  2 


Depth. 

Ft.  in. 

12    0 

22     0 

58     0 

61     6 

62  10 

Bot.  1872.7  A.  T. 

65     0 

69     0 

79     0 

83     2 

83     4 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Slate  0  3  83  7 

Coal    0  4  83  ll       Bot.  1851.6  A.  T. 

Slate   0  1  84  0 

Slate,  sandy 4  0  88  0 

Sandstone   49  4  137  4 

Coal    0  4  137  8       Bot.  1797.8  A.  T. 

Slate  1  4  139  0 

Sandstone   29  10  168  10 

Coal,  Pocahontas  No.  9? 0  5  169  3       Bot.  1766.3  A.  T. 

Slate  13  9  183  0 

Sandstone,   slaty 17  0  200  0 

Sandstone  87  0  287  0 

Slate   26  10  313  10 

Coal,  Pocahontas  No.  8? 0  7  314  5 

Slate  13  7  328  0 

Sandstone  32  0  350  0 

Slate  22  0  372  0 

Sandstone  4  0  376  0 

Slate  9  0  385  0 

Sandstone   25  0  410  0 

Slate,  sandy 12  0  422  0 

Sandstone  11  0  433  0 

Slate   4  0  437  0 

Sandstone  19  2  456  2 

Coal,  Pocahontas  No.  5 2  0  458  2      Bot.  1477.3  A.  T. 

Slate  9  10  468  0 

Slate,  sandy 22  0  490  0 

Sandstone  ..20  0  510  0 

Sandstone,   slaty 12  0  522  0 

Sandstone   7  0  529  0 

Slate,  sandy 8  0  537  0 

Slate   18  9  555  9 

Coal    0  4  556  1 

Slate  2  7  558  8 

Coal      \ 2  2  560  10 

Slate      \  Pocahontas  No.  3 0  2  561  0 

Coal.     J              5'  11"           3  7  564  7       Bot.  1370.8  A.  T. 

Slate   1  5  566  0 

Pocahontas  No.  j  coal  is  found  at  an  elevation  of  71.9  higher 
(1370'.8-1298.0)  in  this  boring  than  in  No.  11  and  not  even  a 
trace  of  No.  4  occurs,  but  Pocahontas  No.  5  with  a  thickness  of 
2  feet  is  present  at  106'  5"  above  the  base  of  No.  5,  and  what 
would  appear  to  be  the  same  coal  as  the  one  correlated  with  the 
Fire  Creek  bed  in  the  record  of  bore  hole  No.  2y,  is  present 
1'  4"  thick  at  501'  9"  above  the  base  of  No.  3,  as  against  492'  4" 
in  bore  hole  No.  2y. 

Coal  No.  6  appears  to  be  entirely  absent,  and  the  other  thin 
coals  of  the  section  do  not  have  any  correlation  value. 

Bore  hole  No.  5  is  located  about  2800  feet  north-west  from 
No.  n,  and  its  record  is  as  follows: 
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BORE  HOLE  NO.  5. 

By  United  States  Coal  &  Coke  Co. ;  Elevation  of  Top  of  Hole, 

1423.0  A.  T. ;  Located  One  Mile  and  a  Half  Northwest 
,  of  Gary,  Near  Mouth  of  Grapevine  Branch  of 

Tug  River,  McDowell  County. 


Thickness. 
Ft.  in. 


Unrecorded    6 

Slate,  sandy. 12 

Slate,  sandy 6 

Sandstone 31 

fff      1  Pocahontas  No.  5,    ^ 

l^^te                    o'8"                ^ 

Bone     J                                    0 

Fire   clay 3 

Sandstone  8 

Slate,    black 0 

Sandstone   3 

Slate,  sandy 7 


0 

0 

0 

0 

0 

0 

■  Pocahontas   No.   4. . 2 


8'  10" 


0 


0 
0 
6 
4 
2 
2 
4 
6 
2 
3 
7 
2 
2 
9 
5 
2 
2 
5 
1 
1 
2  11 
0  2 
0  2 
0  8 
0     8 

Fire   clay 2    0 

Sandstone   23     6 

Slate  0    4 

Slate,  sandy 3     0 

Sandstone 7     8 

Slate,  sandy 5 

Sandstone 1 

Slate,  sandy 1 

Sandstone   6 

Slate,  sandy 4 

Slate  .... 

Coal 

Slate 

Coal 

Fire  clay 

Coal 

Bone 

Coal 

Bone 


Coal 

Slate 

Coal 

Bone 

Coal 

Slate 

Coal. 

Bone 

Coal 

Bone 

Coal 

Bone 

Coal 


(-  Pocahontas  No.  3 


Coal 


13 

0 

0 

0 

1  8 
3     0 

0  4 

1  10 
0  2 
0     5 


Depth. 
Ft.  in. 

6  0 

18  0 

24  6 

55  10 

56  0 
56  2 
56  6 
59  0 
67  2 
67  5 
71  0 
78  2 

78  4 

79  1 
79  6 
79  8 

79  10 

80  3 


82  4 

82  5 

85  4 

85  6 

85  8 

86  4 

87  0 
89  0 

112  6 

112  10 

115  10 

123  6 

128  6 

129  6 
131  0 
137  0 
141  0 
154  4 
154  6 
154  8 
154  9 


Fire  clay 1  10 


156 
159 
159 
161 
161 
162 
164 


Bot.  1366.8  A.  T. 


Bot.  1336  A.  T. 


Bot.  1260.8  A.  T. 
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No.  J  coal  here  has  a  descent  of  110  feet  in  only  a  little  over 
one-half  mile,  thus  indicating  a  north-west  dip  of  about  300  feet 
to  the  mile  in  this  region. 

Pocahontas  No.  4  suddenly  comes  in  again  at  its  proper 
horizon,  75'  3"  above  the  base  of  No.  j,  although  it  is  much  split 
up  with  slates  and  bone,  while  Pocahontas  No.  5  is  also  present 
in  the  section  at  105'  8"  above  the  base  of  No.  3,  practically  the 
same  interval  as  in  bore  hole  No.  p. 

Bore  hole  No.  35  is  approximately  N.  70°  W.  4500  feet 
distant  from  No.  5,  and  its  record  is  as  follows : 

BORE  HOLE  NO.  35. 

By  United  States  Coal  &  Coke  Co.;  Elevation  top  of  Hole, 

1415.38  A.  T. ;  Located  One  Mile  up  Sugar  Tree  Branch 

of   Tug  River,  and  Two   Miles   N.  45°    W.  of 

Gary,  McDowell  County. 

Thickness. 
Ft.  In. 

Sandy  clay  and  boulders 12  0 

Sandstone    37  0 

Slate  34  5 

Coal                     1  0  6 

Slate                     1     Pocahontas    . .  0  7 
Slate  with           f     Mo.  7,  1'  11" 

coal   partings  J  0  10 

Slate  0  8 

Sandstone   40  0 

Slate,  sandy 26  0 

Sandstone   41  0 

Slate  3  10 

Coal,  Pocahontas  No.  5 2  5 

Slate  3  9 

Sandstone   10  0 

Slate  3  1 

Slai    coal  I    Pocahontas  No.   4  •     J  | 
Coal             J               ^    *                  .67 

S^ite    20  7 

Sandstone    8  0 

Slate    10  0 

Sandstone    3  0 

Sandstone,    slaty 16  0 

Slate    7  9 


Sl*^'      1  Pncahonias  No.  3,   ?    J 

Slate      )■  -,  ,„  14 

Coal      J  ^    ^  f.     3 

Slate,    sandy 12    2 


Depth. 

Ft.  In. 

12  0 

49  0 

83  5 

83  11 

*■ 

84  6 

85  4 

Bot. 

1330.0  A.  T, 

86  0 

126  0 

152  0 

193  0 

196  10 

199  3 

Bot. 

1216.16  A.  T. 

203  0 

213  0 

216  1 

217  3 

217  10 

224  r, 

Bot. 

1191.02  A.  T. 

2ir>  0 

253  0 

263  0 

206  0 

282  0 

289  9 

290  3 

291  7 

297  10 

Bot. 

1117.56  A.  T. 

310  0 
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The  dip  of  No.  5  Pocahontas  from  bore  hole  No.  5  to  No.  55 
(1260'.8-1117'.56)  is  143.24  feet  a  rate  still  quite  rapid  to  the 
north-west. 

Both  Pocahontas  No.  4  and  No.  5  have  a  good  development 
at  this  locality  and  the  latter  occurs  at  73'  5"  above  the  base  of 
No.  2,  while  No.  5  is  found  25'  2"  higher  or  98'  7"  above  the  base 
of  No.  2  Pocahontas. 

Pocahontas  No.  6  appears  to  be  absent,  while  the  slaty  coal 
at  212|'  above  No.  j  would  correlate  with  No.  7  Pocahontas. 

Bore  hole  No.  jp  is  about  2  miles  north  80°  west  from  hore 
hole  No.  5,  and  3750  feet  S.  50°  W.  from  No.  35.  Its  record 
reads  as  follows : 


BORE  HOLE  NO.  39. 

By  United  States  Coal  &  Coke  Co;.  Elevation  Top  of  Hole, 

1.515.06   A.   T.;   Located   on   Sugar   Tree   Branch   of 

Tug  River,  3.4  Miles  Due  South  of  Welch, 

McDov^rell  County. 

Thickness.  Depth. 

Ft.  in.  Ft.  in. 

Sand 9    0  9    0 

Sandstone    74    0  83     0 

Sandstone,  slaty 8    3  91     2 

Coal,  No.   9?..... 0     6  91     8       Bot.  1423.4  A.  T. 

Sandstone 98    4  190    0 

Slate    18     3  208     3 

Coal,  No.   8? 0    7  208  10      Bot.  1306.24  A.  T. 

Slate    3     2  212    0 

Sandstone 76     0  288     0 

Slate     1     2  289    2 

Slaty  coal,  Pocahontas  No.  6 13  290     5      Bot.  1224.67  A.  T. 

Sandstone,  slaty 9    7  300    0 

Slate 16    0  316    0 

Sandstone    35     7  351    7 

Coal,  Pocahontas  No.  5 3    4  354  11      Bot.  1160.17  A.  T. 

Slate    6    1  361    0 

Slate,    sandy 13  10  374  10 

Coal,  Pocahontas  No.  4 1  11  376    9      Bot.  1138.34  A.  T. 

Slate,    sandy 13    3  390    0 

Sandstone,  slaty 15    0  405    0 

Slate    36     8  441     8 

Coal,  Pocahontas  No.  3. 3     6  445    2      Bot.  1069.53  A.  T. 

Slate 35     8  480  10 

Coal              In       ;      *       Af      o  •  •  •     0     2  481     0 

Slate             [Pocahontas^  No.  2,^^^     0    9  ^gl    9 

Slaty    coal  J               ^   ^                ...     0     7  482     4       Bot.  1033.75  A.  T. 

Slate 18     8  501    0 

Sandstone    13    0  513    0 
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The  descent  of  No.  j  Pocahontas  westward  still  continues, 
since  its  elevation  (1069'.52)  is  190'.3  feet  lower  in  bore  hole  No. 
39  than  in  No.  5  (1260'.8). 

The  other  coals  above  No.  3  viz,  Pocahontas  No.  4,  No.  5 
and  No.  6  come  in  this  boring  at  their  normal  intervals  above  the 
base  of  No.  3,  as  follows :  No.  4  at  68'  5",  No.  5  at  90'  3",  and 
No.  6  at  154'  9",  while  the  thin  (7")  streak  of  coal  at  232'  10" 
very  probably  represents  the  horizon  of  No.  8  Pocahontas. 

Bore  hole  No.  38  is  about  a  mile  and  three-quarters  N.  35° 
W.  from  No.  39,  and  its  record  is  as  follows : 

BORE  HOLE  NO.  38. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Hole, 

1552.2  A.  T. ;  Located  on  Rock  Narrow  Branch  of  Tug 

River,  2.4  Miles  S.  10°  W.  of  Welch,  and  3.6  Miles 

N.  50°  W.  of  Gary,  McDowell  County. 


Thickness. 
Ft.  in. 

Clay,  sand  and  boulders 19  0 

Sandstone    49  0 

Slate  2  0 

Sandstone    32  0 

Slate    3  10 

Coal,  Fire  Creek? 3  9 

Slate    2  5 

Slate,    sandy 11  0 

Slate    8  0 

Sandstone   38  2 

Coal,  Pocahontas  No.  9? 0  4 

Slate    3  6 

Sandstone   67  0 

Sandstone  with  slate  partings....     5  0 

Sandstone    21  6 

Coal  1  0  5 

Slate  1    Pocahontas  ...     1  2 

Slate  with  [     A''o.  8?  2'  3" 

coal   partings  J 0  8 

Slate    2  3 

Sandstone    80  7 

Slate,  sandy 18  5 

Slate    5  0 

Sandstone    3  8 

Coal,  Pocahontas  No.  7? 0  G 

Slate    7  10 

Sandstone    43  0 

Slate,    sandy 14  0 

Slaly  coal,  Pocahontas  No.  6 6  6 

Sandstone   67  8 


Depth. 

Ft.  in. 

19  0 

68  0 

70  0 

102  0 

105  10 

109  7 

Bot. 

1442.63  A.  T. 

112  0 

123  0 

131  0 

169  2 

169  6 

Bot. 

1382.7  A.  T. 

173  0 

240  0 

245  0 

266  6 

266  11 

268  1 

- 

268  9 

Bot. 

1283.4  A.  T. 

271  0 

351  7 

370  0 

375  0 

378  8 

379  2 

Bot. 

1173.04  A.  T. 

387  0 

430  0 

444  0 

450  6 

Bot. 

1101.71  A.  T. 

S18  2 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 


Slate  1  2  519  4 

Coal      1  0  11  520  3 

Slate         0  2  520  5 

Coal       ]■  Pocahontas  No.  4, 5  5  525  10 

Slate                        7'  5"              0  2  526  0 

Coal      J  0  9  526  9       Bot.  1035.48  A.  T. 

Slate    3  3  530  0 

Sandstone    3  0  533  0 

Slate,    sandy 22  0  555  0 

Slate   23  1  578  1 

Coal,  Pocahontas  No.  3 2  6  580    7      Bot.  971.6  A.  T. 

Slate    6  5  587  0 

Sandstone  

There  is  a  dip  of  only  97.9  feet  in  Pocahontas  No.  j  in  the 
nearly  two  miles  of  distance  between  No.  jp  and  No.  ^8  in  a 
direction  approximately  N.  35°  W.  so  that  in  this  region  the 
north-west  descent  of  the  strata  has  evidently  very  much  de- 
creased. 

-This  very  interesting  record  reveals  the  presence  of  the  same 
coal  which  has  been  correlated  with  the  Fire  Creek  of  the  New 
River  group  in  bore  hole  No.  2j  and  also  in  No.  p,  where  its 
horizon  is  493'  4",  and  501'  9"  respectively  above  the  base  of 
No.  J  Pocahontas,  while  the  same  interval  foots  up  only  471  feet 
in  boring  No.  ^8,  thus  exhibiting  a  slight  westward  thinning  of 
the  measures. 

It  will  also  be  noted  in  this  No.  ^8  record  that  No.  4  Poca- 
hontas has  again  become  more  important  than  No.  5,  and  that  it 
occurs  at  63'  10"  above  the  base  of  the  latter  which  is  its  normal 
interval  for  this  region. 

Pocahontas  No.  5  is  not  represented  in  this  boring,  but  No.  6 
attains  an  unusual  thickness  although  reported  "slaty"  at  130' 
1"  above  the  base  of  No.  5,  while  No.  7  and  No.  8  Pocahontas 
may  possibly  be  represented  in  the  thin  seams  at  201'  5"  and  311' 
10"  respectively  above  the  base  of  No.  j  Pocahontas. 

The  coal  at  471  feet  above  No.  3  which  has  been  correlated 
with  the  Fire  Creek  is  thick  (3'  9")  enough  to  be  a  valuable  seam, 
and  will  sometime  be  mined  in  this  region,  since  it  appears  to 
be  fairly  persistent. 

The  last  of  the  United  States  Coal  and  Coke  Company's  series 
of  borings  to  be  given  here  is  No.  40  combined  with  a  vertical 
section  to  the  top  of  the  mountain  above.     It  is  located  about  one 
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mile  and  three  quarters  S. 
there  reads  as  follows : 


70°  W.  from  No.  38,  and  the  record 


BORE    HOLE    NO.    40    AND    COLUMNAR    SECTION 
ABOVE  TO  TOP  OF  MOUNTAIN. 

By  United  States  Coal  &  Coke  Co.;  Elevation  Top  of  Bore 

Hole,  1635.5  A.  T.;  Located  on  Branch  of  Wolf  Pen 

Branch  of  Clear  Fork  of  Tug  River,  5.2  Miles 

N.  70°  W.  of  Gary,  McDowell  County. 

(Corrected  for  Dip). 


Thickness. 
Ft.  In. 

Top  of  mountain 

Unrecorded  and  slate 74 

Coal    1 

Slate  and  unrecorded 160 

Coal,  "Hughes  Ferry"? 1 

Slate  and  unrecorded  and  slate... 124 

Coal     \ 0 

Slate     \  laeger?  2'  114"    0 


Coal 

Slate,  recorded  and  slate. 

Coal      1  

Slate        

Coal  \  "Davy"  "Tug  River". 

Slate  I           Sewell?  4'  ij"       . 

Coal      J  


2 
92 
0 
0 
1 
0 

1 


Coal 


Slate 
Coal 


(3' 

by 


52 


lOi")    and    mined 
Virginia-Pocahon- 
tas  Coal  Co. 
"Lambert'. 
Welch. 
Slate   and   unrecorded  to   top   of 

Bore  Hole  No.  40 

Sandy  clay 14 

Sandstone,    soft 18 

Coal,     Little      Raleigh,      "Snake 

Root"    2 

Sandstone,  slaty,    11 

Sandstone,    soft 24 

Slate,  sandy 23 

Slate    7 

Sandstone    3R 

Cnal.   War   Creek   (Beckley) .5 

Slate    r, 

Cnal    0 

Slaty  sandstone 9 

.Sandstono,   hard 10 

Coal    1 

Slate    4 


0 
3 
2 

5 

0 

3 

6i 

2 

7 

6 

n 

3 

3 

6 


Slate,  unrecorded,  and  sandstone.  99     8 


3     5 


0     Oj 


0     5 


Depth. 
Ft.  In. 

...      ,       2271.9  A.  T. 

74  0 

75  3       Bot.  2176.8  A.  T. 

235  5 

236  10       Bot.  2015.2  A.  T. 

360  10 

361  1 
361     7i 

363     9i     Bot.  1883.0  A.  T. 
456     4i 

456  lOi 

457  6 

458  9 

459  0 

460  6 
560  2 
563  7 


Bot.  1791.5  A.  T. 


563  74 

564  Oj  Bot.  1688.0  A.  T. 


54 
0 

616 
630 

6 

6 

\  Upper  Raleigh 

8 

640 

2 

1 

G51 

3 

Bot.  1600.8  A.  T 

3 

602 

6 

0 

6S6 

6 

0 

0 

709 
716 

6 
6 

Loivcr  Raleigh 

1           no'  6" 

0 

7r,3 

0 

s 

758 

8 

Bot.  1493.4  A.  T 

0 

763 

8 

7 

764 

3 

3 

773 

6 

7 

793 

1 

3 

794 

4 

Bot.  1457.7  A.  T 

2 

798 

6 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sandstone   30  0  828  6 

Slate   9  0  837  6 

Sandstone,    slaty. 30  5  867  11 

Coal,  Fire  Creek  ? 2  4  870    3      Bet.  1381.8  A.  T. 

Slate,  sandy 15  3  885  6 

Sandstone   57  9  943  3 

Coal   0  8  943  11       Bot.  1307.1  A.  T. 

Sandstone    33  7  977  6 

Slate    7  4  984  10 

Coal    0  8  985  6       Bot.  1265.5  A.  T. 

Sandstone    20  0  1005  6 

Sandstone,    slaty 23  0  1028  6 

Slate,  sandy. 10  0  1038  6 

Sandstone    62  0  1100  6 

Slate    25  0  1121  6 

Sandstone    12  0  1137  6 

Broken  sandstone 16  0  1153  6 

Sandstone   106  0  1259  6 

Slate    15  3  1274  9 

Coal,  Pocahontas  No.  4 0  9  1275  6      Bot.  975.6  A.  T. 

Sandstone    8  0  1283  6 

Slate    26  0  1309  6 

Sandstone,  slaty 9  0  1318  6 

Slate    15  6  1334  0 

Coal,  Pocahontas  No.  3 0  9  1334  9      Bot.  916.3  A.  T. 

Slate   24  9  1359  6 

Sandstone   16  0  1375  6 

Conglomerate    4  0  1379  6 

Sandstone    19  0  1398  6 

Slate    17  0  1415  6 

Sandstone   30  0  1445  6 

Slate    18  0  1463  6 

Sandstone,  hard 22     0  1485     6  }  ^°"°™  f  }}P^^ 

3       765.5  A.    1. 

Interval     estimated     to     top     of 

Mauch  Chunk  Red  Shale,  or 

base  of  Pottsville 139  10  1625    4 

This  boring  begins  only  a  few  (52')  feet  below  the  level  of 
the  Welch  or  Hemphill  coal,  and  as  it  was  drilled  below  No.  j 
Pocahontas,  it  passes  through  most  of  the  New  River  and  Poca- 
hontas coal  groups.  To  add  to  the  completeness  of  the  section 
here  Mr.  Eavenson  had  all  of  the  coals  opened  up  in  the  high 
knob  which  rises  to  an  elevation  of  636.4  above  the  level  of  the 
bore  hole,  thus  giving  a  very  long  and  complete  section  of  the 
Middle  and  Lower  Pottsville  in  this  region  by  the  addition  of 
the  known  interval  below  the  bottom  of  the  record,  down  to  the 
top  of  the  Mauch  Chunk  Red  beds,  as  determined  near  Welch 
at  the  boring  on  Browns  creek  by  the  Pocahontas  Coal  and  Coke 
Company  and  published  on  page  694,  Vol.  II,  W.  Va.  Geological 
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Survey.  This  addition  of  139'  10",  gives  a  total  of  1625'  4"  for 
the  thickness  of  the  Pottsville  sediments  remaining  uneroded  in 
this  region  of  McDowell  county.  Through  the  courtesy  of  Mr. 
Eavenson,  Chief  Engineer  for  the  United  States  Coal  and  Coke 
Co.,  the  intervals  above  the  mouth  of  the  drill  hole  were  all 
adjusted  for  dip,  so  that  the  portion  of  the  section  exposed  by 
stripping  the  mountain  above  the  boring  is  simply  a  vertical  ex- 
tension of  the  bore  hole. 

Just  how  many  feet  more  should  be  added  to  the  top  of  this 
section  to  bring  it  up  to  the  base  of  the  Kanawha  series,  viz : 
the  top  of  the  Dotson  Sandstone  of  Campbell  which  comes  out 
of  Tug  river  near  Panther,  and  most  probably  corresponds  to 
the  Nuttall  Sandstone  of  New  River,  we  do  not  yet  know,  but 
it  is  quite  possible  that  the  top  of  the  mountain  here  represents 
the  top  of  the  Dotson  or  Nuttall  sandstone. 

The  westward  dip  still  continues  though  with  diminished 
rate  since  the  descent  of  No.  j  Pocahontas  from  the  locality  of 
bore  hole  No.  38  to  No.  40  is  only  55'.3  (971'.6-1916'.3). 

Bore  hole  No.  54  is  6  miles  S.  35°  E.  from  No.  40,  and 
Pocahontas  No.  3  rises  569'.3  (1485.6-916'.3)  feet  between  the 
two  points,  or  at  an  approximate  rate  of  100'  to  the  mile  in  a 
direction  S.  35°  E. 

Both  Nos.  s  and  4  coals  have  thinned  away  westward  to 
mere  streaks  at  the  locality  of  this  boring  (No.  40)  but  the  in- 
terval between  them  remains  practically  the  same  as  in  other 
borings,  viz :  59  feet  3  inches,  while  Nos.  5  and  6  coals  have  dis- 
appeared entirely  along  with  Coal  No.  y,  leaving  only  two  thin 
streaks  of  coal,  at  349'  3",  and  380'  10"  respectively  above  the 
base  of  No.  5  Pocahontas,  until  we  come  up  to  what  would  ap- 
pear to  be  the  Fire  Creek  bed  at  464|  feet  above  this  latter 
horizon,  so  that  this  boring  appears  to  be  just  over  the  western 
boundary  from  where  the  coals  of  the  Pocahontas  group  dis- 
appear as  merchantable  propositions,  and  the  higher  or  New 
River  group  becomes  prominent,  since  there  can  be  very  little 
doubt  that  the  coals  whose  bases  come  at  870  feet  3  inches, 
758  feet  8  inches,  and  4G0  feet  6  inches  from  the  top  of  the 
section,  represent  the  three  prominent  coal  beds  of  the  Nezv 
Pii'cr  group,  viz :  the  Qniiminwnt,  or  Fire  Creek,  the  Becklcy, 
and  the  Scivell,  while  the  one  at  504  feet  below  the  top  of  the 
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section,  is  the  Welch  coal  just  over  the  U ^per  Raleigh  Sandstone. 
These  coals  come  at  the  following  intervals  above  the  base  of 
No.  J  Pocahontas: 

Thickness.         Above  No.  3. 
Ft.  In.  Ft.  In. 

Fire   Creek 2     4  464     6 

Beckley  (War  Creek) 5     8  576     1 

Little  Raleigh  ("Snake  Root") 1     3  683     6 

-  Welch,  "Lamherf,  "Hemphill" 3  10 J  770     8j 

Sezvell,  "Davy",  "Tug  Fiver" 4    li  874    3 

laeger    2  Hi  970  Hi 

Hughes  Ferry? 1     5  1097  11 

The  thin  coal  at  1289'  6"  above  Coal  No.  j  has  no  known 
stratigraphic  relations,  but  is  simply  an  interloper  in  the  upper 
half  of  the  Nezv  River  group  which  has  greatly  thickened  south- 
westward  from  New  River.  The  drilling  operations  of  the  Vir- 
ginia-Pocahontas  Coal  Company  in  McDowell  county,  of  which 
Mr.  George  L.  Carter  of  Johnson  City,  Tenn.,  is  President,  and 
Mr.  John  Stewart  of  Coalwood,  McDowell  Co.,  is  the  Chief 
Engineer,  have  developed  some  valuable  stratigraphic  results 
which  through  the  courtesy  of  Mr.  Carter  and  Mr.  Stewart  have 
been  placed  at  the  disposal  of  the  Survey : 

The  principal  mining  operations  of  this  Company  are  on  the 
waters  of  the  Clear  Fork  of  Tug  river  in  the  vicinity  of  Coal- 
wood  a  short  distance  north-west  from  the  locality  of  the  last 
described  section  (No.  40).  In  this  region  of  Clear  Fork  the 
succession  of  the  Pottsville  Coal  beds  is  as  follows  according  to 
Mr.  John  Stewart : 

SECTION   ON   CLEAR  FORK,   McDOWELL  COUNTY. 

Feet.     Total. 

Coal,  Tug  River  ("Davy'',  Sezvell,  &c) ■ 

Interval     69  69 

Coal,  Lambert  (Welch) 

Interval    132  201 

Coal    

Interval    27  228 

Coal,  War  Creek  f  (Becklev) 

Interval '. 98  326 

Coal    

Interval 5.5  382 

Coal,  Fire  Creek  f 

Interval 59  441 

Coal    
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Feet.     Total. 

Interval     127  568 

Coal    

Interval    78  646 

Coal    

Interval    84  730 

Coal,  A'o.  6  Pocahontas 

Interval 53  785 

Coal,  No.  5  Pocahontas 

Interval    32  807 

Coal,  No.  4  Pocahontas 

Interval    51  858 

Coal,  No.  3  Pocahontas 

Interval    61  919 

Coal,  No.  2  Pocahontas 

Interval    , IS  938 

In  these  sections  Mr.  Stewart  uses  the  name  "Tug  River" 
for  the  bed  that  has  been  identified  by  myself  as  the  representa- 
tive of  the  Seii'ell  coal  along-  Tug  river,  and  the  one  which  has 
locally  been  termed  the  "Davy"  bed.  The  Welch  scam  of  the 
.series  is  termed  "Lambert"  by  Mr.  Stewart.  These  are  local 
terms  used  by  the  Virginia-Pocahontas  Coal  Co.,  in  their  mining 
operations. 

]\Ir.  Stewart  is  uncertain  as  to  whether  the  coal  at  807  feet 
below  the  top  of  this  Clear  Fork  section  is  Pocahontas  No.  ?  or 
Pocahontas  No.  4,  but  the  interval  (807')  below  the  Sezvcll  or 
Tug  River  seam  would  appear  to  settle  the  matter  in  favor  of 
A'o.  4  coal,  so  that  the  lowest  coal  of  the  section  would  represent 
Pocahontas  No.  2. 

The  following  represents  another  measurement  from  surface 
observations  combined  with  bore  hole  records  on  Clear  Fork 
Creek,  made  by  Mr.  Stewart : 

second  section  of  clear  fork  creek, 
McDowell  county. 

Feet.  Total. 

Ccal,  Scivcll,  "Davy" ,  Tug  Rh'cr,  &c 

Interval 211  211 

Coal.  (War  Creek)   (Bccklcy) 

Interval    308  519 

Coal    

Interval    46  565 

Coal    

Interval    .^6  001 

Coal    
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Feet.        Total. 

Interval    43  644 

Coal 

Interval    19  663 

Coal,  No.  6  Pocahontas 

Interval    93  756 

Coal,  No.  4  Pocahontas  coal ... 

Interval    65  821 

Coal,  No.  3  Pocahontas 

It  is  barely  possible  that  the  Coal  at  756  feet  below  the  top 
of  this  section  is  Pocahontas  No.  5  instead  of  No.  4,  and  in 
that  event  the  one  at  821  feet  would  be  No,  4  Pocahontas  instead 
of  No.  J  as  indicated. 

In  the  Low  Gap  between  the  waters  of  Clear  Fork  Creek 
and  those  which  pass  into  Barrenshe  Creek  of  Dry  Fork  of  Tug 
river,  Mr.  Stewart  obtains  the  following-  section  from  surface 
exposures  and  drill  holes : 

SECTION  NEAR  LOW  GAP  BETWEEN  WATERS  OF 
CLEAR  FORT  CREEK  AND  BARRENSHE 

CREEK,  McDowell  county. 

Feet.  Total. 

Cnal.  Tug  River  ("Davy",  Sewell,  &c.) 

Interval    55  55 

Coal,  Lambert  (Welch) 

Interval    221  276 

Coal.  War  Creek  (Becklev) ' 

Interval    ". 135  411 

Coal,  Fire  Creek 

Interval    49  460 

Coal    

Interval    22  482 

Coal    

Interval    184  666 

Coal    , 

Interval    8  674 

Coal    . . .' 

Interval    12  686 

Coal,  No.  6  Pocahontas 

Interval    92  790 

Coal,  iVo.  4  Pocahontas 

Interval    45  835 

Coal,  No.  3  Pocahontas 

The  total  of  intervals  in  this  section  agrees  very  closely  with 
those  given  for  the  previous  one  on  Clear  Fork  Creek. 

Qn  Barrenshe  Creek  of  Dry  Fork  of  Tug  river  Mr.  Stewart 
reports  the  following  succession : 
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SECTION     ON     BARRENSHE     CREEK,     McDOWELL 

COUNTY. 

Feet.  Total. 

Cool.  Tug  River  ("Davy"',  SczveU,  &c.) 

Interval 43  43 

Coal.  Lambert  (Welch) 

Interval    162  205 

Coal,  War  Creek  (Beckley) 

Interval    158  363 

Coal,  Fire  Creek 

Interval 44  407 

Coal    

Interval    32  439 

Coal    

Interval    4G  485 

Coal    

Interval 160  645 

Coal    

Interval    68  713 

Coal,  No.  6  Pocahontas 

Interval    20  733 

Coal,  No.  5  Pocahontas 

Interval    65  798 

Coal,  No.  4  Pocahontas 

Interval    53  851 

Coal,  No.  3  Pocahontas 

The  War  Creek  coal  is  only  305  feet  below  the  horizon  of 
the  highest  bed  in  this  section  instead  of  276  feet  as  in  the  pre- 
ceding section. 

A  second  section  on  the  waters  of  Barrenshe  Creek  3-ields 
the  following  measurements : 

second     section     on     barrenshe     creek, 
McDowell  county. 

Feet.  Total. 

Cool,   laeger 

Interval    68  68 

Coal.  Tug  River  ("Davy",  Sctvcll.  &c.) 

Interval    " 89  157 

Coal,  Lambert  (Welch) 

Interval    113  270 

Coal.  "Snake  Root"  (Little  Raleigh) 

Interval 123  393 

Coal,  War  Creek  (Beckley) 

Interval    93  486 

Coal    

Interval    40  526 

Coal.  Fire  Creek 

Interval    35  561 
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Feet.         Total. 

Coal    ... 

Interval    8  569 

Coal    

Interval    25  '    594 

Coal    ... 

Interval    35  639 

Coal    

Interval   55  684 

Coal    

Interval    116  800 

Coal    

Interval    11  811 

Coal,  No.  6  Pocahontas 

Interval 109  920 

Coal,  No.  4  Pocahontas 

Interval    61  981 

Coal,  No.  3  Pocahontas 

Here  we  get  a  coal  bed  68  feet  above  the  "Tttg  River"  or 
Sewell  seam,  and  it  probably  represents  the  laeger  bed  shown  in 
section  No.  40  of  the  United  States  Coal  and  Coke  Co.'s  series. 

There  is  a  considerable  thickening  of  the  measures  in  this 
bore  hole  since  the  Tug  River  or  Sewell  bed  comes  913  feet 
above  No.  j  Pocahontas  instead  of  851  feeet  as  in  the  previous 
section.  The  names  of  coal  beds  in  parentheses  in  these  sections 
are  suggested  identifications  by  the  writer.  The  coal  termed 
''Snake  Root"  by  Mr.  Stewart  appears  to  correlate  with  the 
Little  Raleigh  bed  of  the  New  River  group. 

This  series  of  sections  concludes  with  a  third  one  from 
Barrenshe  Creek,  as  follows : 

third  section  on  barrenshe  creek, 
McDowell  county. 

Feet.  Total. 

Coal.  Tug  River  ("D'avy",  Sewell,  &c.) 

Interval    " 51  51 

Coal,  Lambert  (Welch) 

Interval    96  147 

Coal,  "Snake  Root"  (Little  Raleigh) ., 

Interval    . 158  305 

Coal,  War  Creek 

Interval    106  411 

Coal,  Fire  Creek ... 

Interval    112  523 

Coal    

Interval    244  767 

Coal    

Interval 61  828 

Coal,  No.  4  Pocahontas 

The  "Snake  Root"  coal  bed  is  one  which  makes  its  appear- 
ance on  the  waters  of  Barrenshe  creek  between  the  Welch  and 
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War  Creek  beds.  It  has  been  given  the  name  in  question  by  Mr. 
Stewart  from  its  occurrence  along  the  stream  of  the  same  name. 

It  is  probably  the  equivalent  of  the  Little  Raleigh  coal  of  the 
New  River  group. 

In  passing  westward  from  Welch  down  Tug  river  the 
Welch  coal,  and  the  beds  above  it  constantly  descend  north- 
westward until  the  Welch  coal  passes  below  water  level  about 
one  mile  and  a  quarter  below  Wllmore  at  an  elevation  of  approx- 
imately 975  feet  above  tide.  The  distance  from  the  locality  of 
bore  hole  No.  40  is  9  miles  N.  55°  W.  and  the  Welch  coal  de- 
scends (1688'-975')  713  feet  in  this  distance  or  roughly  at  the 
rate  of  SO  feet  to  the  mile.  This  rate  of  dip  continued  to  laeger 
vvould  put  the  horizon  of  the  Welch  coal  one-half  mile  below 
there  at  the  junction  of  the  Tug  and  Dry  Fork  at  about  850  feet 
above  tide  or  say  100  feet  below  water  level  and  hence  the 
coal  (laeger)  at  90'  above  the  N.  &  W.  R.  R.  at  laeger  is  very 
probably  the  one  whose  base  occurs  at  200  feet  above  the  Welch 
coal  in  that  (No.  40)  section. 

A  barometric  measurement  of  the  strata  at  laeger  gives  the 
following  succession  in  descending  from  the  summits  of  the  high 
ridge  north   from   the  town : 

SECTION  AT  JAEGER,  McDOWELL  COUNTY. 


Ft.  In. 


Concealed  with  soft  yellowish  shales  from  top  of  knob, 

coaly  clay  at  base 140 

Great  cliff  of  pebbly  sandstone 60 

Shales  and  concealed 70 

Sandstone,  massive,  pebbly  at  top 00 

Shales  and  concealed 1  no 

Sandstone,  massive,  coarse,  Nnttall? 70 

Concealed  and  shales 110 

Sandstone,   massive 60 

Concealed    and    sandy    shales 100 


Coal,  larger 


r  cnal 
shale 
cnal 
shale 
coal 

bony   cool 
coal 


0'  8" 
0    8 


Concealed  shales  and  sandstone  to  N.  &  W.  R.  R.  level 
at  lacis'cr  ("078'  A.  T.) 00 

Interval  (estimated)  to  ll'clch  coal  horizon  (SfiS' 
A.   T.) 110 


4  7 


Total. 

140 
200 
270 
330 
430 
500 
610 
670- 
770 


774  7 


864  7 
974  7 
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Just  what  represents  the  horizon  of  the  Nut  tall  sandstone, 
or  top  of  the  Middle  Pottsville  series  in  this  section  is  not  certain, 
but  it  is  quite  probable  that  the  very  massive  sandstone  No.  6 
whose  top  comes  524  feet  above  the  Welch  coal  horizon  and  430 
feet  below  the  summit  may  represent  it.  However,  as  there  is 
a  very  great  thickening  of  the  strata  south-westward,  it  may  be 
possible  that  the  Nuttall  sandstone  is  to  be  found  in  the  great 
pebbly  clif¥  whose  top  is  only  140  feet  below  the  summit  of  the 
hills  at  840  feet  above  the  Welch  coal,  but  the  probabilities  are 
in  favor  of  the  lower  horizon,  as  the  Nuttall  zone,  since  it  would 
be  the  same  as  the  top  of  the  mountain  at  the  location  of  bore 
hole  No.  40,  564  feet  above  the  base  of  the  Welch  coal. 

The  coal  bed  shown  in  this  section  is  the  one  .which  I  have 
designated  from  this  locality  as  the  laeger  coal.  It  has  been 
mined  for  local  supply  in  the  hill  above  the  town,  and  also  up 
Dry  Fork  near  Auville. 

About  4  miles  up  Dry  Fork  of  Tug  from  laeger  on  Mile 
Branch,  a  bed  of  coal  has  been  mined  for  local  supply,  which 
appears  to  come  at  the  horizon  of  the  "Davy"  or  Sezvell  seam, 
about  100  feet  below  the  horizon  of  the  laeger  coal.  A  section 
descending  from  the  summits  of  the  hills  to  Mile  Branch  exhibits 
the   following  succession : 

mile  branch  of  dry  fork  of  tug  section, 
McDowell  county. 

Feet.  Total. 

Concealed  and  shales  from  top  of  knob 50  50 

Sandstone,  very  massive,  pebbly 80  130 

Shales  with  coal  and  fire  clay 10  140 

Sandy  shales  and  flaggy  sandstone 45  185 

Sandstone,   massive 65  250 

Shales,  sandy  and  concealed 85  335 

Sandstone 15  350 

Concealed,   sandy  shales  and  massive  sandstone 100  450 

Fire  clay  and  coaly  shales 5  455 

Concealed    10  465 

Sandstone,  massive  current-bedded , 40  505 

Concealed  and  shales 150  655 

Sandstone,   massive 50  705 

Shales  and  concealed 30  735 

Flaggy  and  massive  sandstone 30  765- 

Sandy  shales  and  flaggy  sandstones 15  780^ 

Shale,    gray 1  781 

Coal,    "Davy"? 4  785'. 

Fire  clay  and  sandy  shaes 5  790' 

Sandstone,  massive  to  Mile  Branch 10  80© 
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It  is  quite  probable  that  this  section  and  the  one  at  laeger 
just  given,  begin  at  the  top  near  the  same  stratigraphic  horizon; 
and  that  the  same  great  sandstone  forms  the  hard  coping  for 
the  mountains  over  a  wide  area  in  this  region. 

The  lacgcr  coal  has  been  opened  and  mined  for  local  use 
near  the  mouth  of  Nigger  Branch,  two  miles  and  a  half  below 
laeger  and  it  goes  under  the  N.  &  W.  R.  R.,  one-half  mile 
farther  down  stream.  In  the  vicinity  of  Panther  we  see  great 
cliffs  of  sandstone  with  scarcely  a  break  in  the  beds  from  the 
waters  of  Tug  up  for  250  to  300  feet  above  the  same,  and  this 
is  most  probably  the  representative  of  the  Nuttall  sandstone, 
because  when  we  come  to  Mohawk,  2  miles  below  Panther,  we 
find  the  Middle  War  Eagle  coal  mined  in  the  hills  600  feet 
above  the  N.  &  W.  R.  R.,  at  about  1525'  A.  T.,  and  460  feet 
above  the  top  of  a  great  massive  sandstone  160  feet  thick  and 
extending  to  Tug  river.  The  distance  in  air  line  between  laeger 
and  Alohawk  is  about  6  miles  in  a  direction  approximately  N. 
15°  W.  so  that  if  the  general  dip  of  say  60'  the  mile  should 
continue  to  that  point  it  would  carry  the  laeger  coal  to  an  eleva- 
tion of  (1068'-360')  708'  A.  T.  or  about  (900'-708')  190  feet 
below  Tug  river  at  JNIohawk,  so  that  the  great  coarse  gray  sand- 
stone which  extends  from  the  level  of  Tug  at  Mohawk  up  to  160 
feet  above  the  same,  and  to  about  350  feet  above  the  horizon  of 
the  laeger  coal  and  550  feet  above  the  Welch  coal,  would  most 
probably  correlate  with  the  Nuttall  sandstone  at  the  top  of  the 
New  River  group  of  the  Middle  Pottsville  beds,  and  would  thus 
be  represented  in  the  sandstone  which  caps  out  the  mountain 
above  bore  hole  No.  40  at  560  feet  above  the  Welch  coal.  Also 
since  the  Middle  War  Eagle  coal  is  found  460  feet  above  the 
horizon  of  this  great  sandstone  at  Mohawk,  it  would  make  the 
interval  between  the  Sczvcll  and  Middle  War  Creek  coal  beds 
approximately  1000  feet  at  Mohawk  on  Tug  river. 

Ill  ihc  region  of  Herberton,  Raleigh  county,  the  interval 
between  this  Middle  War  creek  seam  (Kidd)  and  the  Sczvcll 
coal  (75'  to  100'  above  the  Welch  bed)  is  according  (o  Clark  and 
Krebs  about  550  feet,  thus  slKiwing  an  increase  of  ^.'iO  in  lOO  in 
the  measures  which  separate  these  beds  on  Ttig  river.  McDowcJ] 
county,  over  the  same  interval   in  Raleigh  county. 
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From  this  review  of  the  Lower  and  Middle  Pottsville,  be- 
tween the  New  river  region  in  Fayette  and  Raleigh  counties,  and 
the  waters  of  Tug  river  in  McDowell  county  it  will  be  seen  that 
the  total  thickness  of  these  measures  from  the  top  of  the  Nuttall 
sandstone  down  to  the  Mauch  Chunk  red  shale  (which  is  about 
1300  feet  at  the  Royal  mine  of  the  New  River  Collieries  Co., 
near  Prince),  increases  to  1625  feet  in  the  region  of  the  Tug 
river  in  McDowell  county. 

It  will  also  appear  that  the  coals  of  the  higher  or  New 
River  group  of  beds  extend  westward  beyond  where  those  of  the 
Pocahontas  group  disappear  and  also  that  the  highest  members 
of  the  New  River  group  extend  farthest  to  the  westward. 


CHAPTER  III. 


THE  POCAHONTAS  COAL  GROUP. 


DETAILED  DESCRIPTION  OF  THE  LOWER  POTTS- 
VILLE  COAL  BEDS. 

Having  given  a  general  view  of  the  stratigraphic  structure 
and  order  in  the  rocks  of  the  Middle  and  Lozuer  Pottsvillc,  we 
shall  now  take  up  the  description  and  characteristics  of  the  indi- 
vidual beds  of  the  same  beginning  with  the  oldest,  or  Pocahontas 
coals. 

POCAHONTAS  NO.  1  AND  NO.  2  COALS. 

In  the  boring  put  down  at  Pocahontas,  Tazewell  County, 
Virgina  (where  the  coals  of  the  Pocahontas  groiip  were  first 
studied  and  designated),  two  coal  beds  were  found  at  71'  and 
98'  10"  below  the  base  of  the  main  coal  of  the  region  and  hence 
they  were  named  in  the  order  of  their  stratigraphic  position  be- 
ginning with  the  lowest  as  PocaJwntas  No.  i,  No.  2,  &c.,  the 
main  and  thick  coal  bed  of  the  region  being  the  third  one  from 
the  bottom  and  hence  known  as  Pocahontas  No.  j,  while  those 
above  it  took  the  designations  Pocahontas  No.  4,  No.  j,  No.  6,  &c. 

The  lowest  of  these  beds,  Pocahontas  iVo.  i,  is  seldom  more 
than  a  few  inches  thick  and  is  usually  found  80  to  100  feet  below 
the  base  of  No.  j.  It  is  simply  a  stratigraphic  marker  for  the 
ihickcr  and  more  valuable  beds  above. 

PocaJwntas  No.  2  is  also  a  coal  which  has  not  yet  attained 
any  commercial  importance,  since  it  is  seldom  more  tlian  two 
feet  thick  except  when  split  with  slinlc  or  dllicr  ini]nirilics,  as 
shown  by  the  numerous  bore  hole  records  given  on  the  preceding 
pages.  What  coal  there  is  in  No.  2  appears  to  be  of  good  qualit>- 
and  of  the  same  soft,  coking  tvpe  like  yY".  ,'  coal  ab(~)ve.  The 
time  may  come  in  llic  distant  fnlnrc  when  it  will  be  successfully 
mined. 
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POCAHONTAS  COAL  NO.  3. 

The  coal  seam  which  led  to  the  development  of  the  Potts- 
ville  coals  of  south-western  West  Virginia  is  what  is  known  as 
Pocahontas  No.  5. 

This  famous  bed  sustains  the  same  relation  to  Mercer, 
Wyoming  and  McDowell  Counties  of  West  Virginia  that  the 
great  Pittshiirg  seam  at  the  top  of  the  Coal  Measures  does  to 
the  Counties  of  Allegheny,  Fayette,  Greene,  Washington  and 
Westmoreland  in  Pennsylvania. 

The  writer  has  related  in  Vol.  II  of  the  West  Virginia 
Geological  Survey  how  a  small  band  of  men  led  by  the  late 
Maj.  Jed  Hotchkiss  of  Staunton,  Va.,  who  through  untiring- 
energy  and  the  influence  of  a  geological  journal,  ''The  Virginias," 
finally  succeeded  in  opening  up  to  the  markets  of  the  world  one 
of  the  richest  coal  fields  in  the  Appalachian  basin.  This  crown- 
ing industrial  triumph  in  the  life  of  Maj.  Hotchkiss,  and  that  of 
his  able  lieutenants,  Messrs.  Bell  and  Catlett,  of  Staunton,  Va., 
was  not  accomplished  without  great  labor  and  much  discourage- 
ment. Some  of  the  ablest  coal  geologists  of  the  countr}^  were 
inclined  to  be  skeptical  about  the  presence  of  any  large  and 
valuable  beds  of  coal  of  wide  distribution  in  the  Pottsville  series 
of  rocks  in  Mercer  and  McDowell  Counties  and  to  one  with 
less  perseverance  and  indomitable  energy  than  Maj.  Hotchkiss, 
the  task  of  influencing  the  Norfolk  and  Western  Railway  to 
extend  its  lines  to  this  coal  field  would  have  seemed  almost  .hope- 
less, yet  he  lived  to  see  his  fondest  dreams  more  than  fulfilled, 
and  the  Mercer  and  McDowell  region  become  one  of  the  most 
productive  coal  fields  of  the  country,  being  second  only  to  that  of 
the  great  Pittsburg  region. 

The  ancient  vegetation  which  had  spread  over  the  land  for 
short  periods  at  the  horizons  of  Pocahontas  No.  i  and  No.  2, 
only  to  be  prematurely  submerged,  and  buried  with  detrital  mat- 
ter before  much  vegetable  debris  had  accumulated,  finally  at- 
tained a  luxuriant  growth  under  more  stable  conditions  of  the 
land  around  the  mouth  of  a  great  estuary,  and  it  continued  to 
flourish  until  a  deposit  of  vegetable  material  had  formed  in 
some  refgions  sufficiently  thick  to  yield  a  bed  of  almost  pure  coal, 
10  to  12  feet  in  thickness. 
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It  is  a  suggestive  circumstance  that  the  thickest  and  richest 
accumulation  of  this  vegetable  deposit  should  have  been  along 
the  south-eastern  margin  of  the  coal  field  where  the  Pocahontas 
No.  5  and  all  the  other  Pottsville  beds  are  suddenly  interrupted 
by  a  great  fault  which  brings  up  the  red  beds  of  the  Mauch 
Chunk  Red  Shale  to  an  almost  vertical  position.  Just  how  far 
to  the  south-eastward  these  Pocahontas  coals  may  once  have  ex- 
tended we  do  not  know,  but  it  is  quite  probable  that  before  that 
region  was  faulted  and  folded  so  extensively  the  Pottsville  series 
may  have  extended  beyond  Bluefield,  but  has  been  completely 
removed  by  subsequent  erosion  westward  to  the  line  of  the  fault 
in  question  which  dropped  the  Pottsville  beds  down  to  a  lower 
level  and  thus  protected  them  from  subsequent  erosion. 

The  breadth  of  the  region  covered  by  Pocahontas  coal  No.  5 
varies  from  10  to  15  miles,  being  widest  in  McDowell  County 
and  jMercer,  and  getting  narrower  as  we  come  north-eastward 
through  Wyoming  and  Raleigh,  so  that  as  a  workable  bed  it 
practically  disappears  before  reaching  New  River,  being  much 
split  with  shale  as  exhibited  on  Piney  Creek,  and  also  in  the  bore 
hole  No.  1  of  the  Royal  Mine. 

The  coal  as  exhibited  along  the  Virginian  Railway  between 
Clark's  Gap  and  the  mouth  of  Barker  appears  to  be  3-|  to  4  feet 
thick  with  6" — 8"  of  bone  about  two  feet  above  the  bottom. 

Either  No.  j  or  its  companion,  No.  4,  a  few  feet  above,  is 
most  probably  the  Echols  coal  of  dTnvilliers  which  he  finds  has 
a  thickness  of  3'  4"  to  4'  4"  at  many  localities,  especially  in  the 
Big  Clear  Creek  and  McClung  districts  of  Greenbrier  County, 
and  occurs  about  GOO  feet  below  the  Scivell  coal,  and  200  feet 
above  the  Mauch  Chunk  red  beds.  It  is  quite  possible  that  a 
considerable  area  of  this  No.  5  coal  (or  No.  4  as  the  case  may 
be)  will  be  found  of  workable  thickness  along  the  eastern  margin 
of  the  Pottsville  out-crop,  across  Raleigh.  Summers.  cas(cM-n 
Fayette,  and  western  Greenbrier. 

Mr.  Miles  Quesenberry  of  Beckley  reports  that  lie  drove  an 
entry  on  Piney  into  this  coal  for  a  distance  of  over  200  feet, 
and  that  the  upper  member  of  the  coal  had  there  a  thickness  of 
3  feet. 

Northward  from  Nicholas  and  Greenbrier  Counties  the  No. 
5  bed  appears  to  disappear  completely,  and  westward  along  New 
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River  we  soon  lose  all  trace  of  it.  It  appears  to  be  gone  from 
McDowell  County,  also  just  north  from  the  latitude  of  Welch, 
since  borings  west  of  that  point  report  it  as  thin  and  not  of 
commercial  value. 

The  following  section  made  by  Mr.  S.  D.  Brady  in  the 
"West"  mine  at  Pocahontas,  Va.,  will  exhibit  the  structure  of 
No.  J  coal  when  exhibiting  its  thick  type : 

Ft.  In. 

Sulphurous   coal 0'        3"  ] 

Coal,  not  mined 1        3    | 

Coal    .0         1     \ 9         6 

Slate,    black 0        2    | 

Coal 0       10    J 

The  following  section  made  by  Mr.  Brady  at  the  "Reliance" 
mine  on  Simmons  Creek,  Mercer  County,  will  illustrate  its  struc- 
ture in  that  region : 

Ft.  In. 

Coal    ■.  .   2'        0"  1 

Bone    0         4    | 

Coal 2         3     I 

Sulphur   band 0         1     \ 10     0 

Coal    4         4    I 

Slate    and    bone 0         2     | 

Coal 0       10    J 

In  the  region  along  the  extension  of  the  N.  &  W.  R.  R.  to 
Giatto  and  Matoaka  several  new  mines  have  been  opened  in 
No.  3  coal  since  Volume  II  was  published.  These  have  been 
sampled  and  examined  by  Mr.  Ray  V.  Hennen,  Assistant  Geolo- 
gist, and  his  results  in  that  region  follow  herewith  : 

The  Pawama  Coal  and  Coke  Co.  has  a  mine  in  No.  3  coal 
on  Wide  Mouth  Creek  near  Matoaka,  Mercer  County,  where  the 
Virginian  and  N.  &  W.  Railways  have  a  common  station.  The 
section  of  the  coal,  according  to  Mr.  Hennen's  measurements,  is 
there  as  follows : 

Ft.  In. 

1.  Slate,  black,  sandy,  good  roof 

2.  "Draw  slate"  (fire  clay?)  8"  to 1    0 

3.  Coal,  soft 1'     10  "  1 

4.  Bone  coal,  fairly  good,  not  separated 0        1*     \ 4     8 

5.  Coal,   soft 2        8i    J 

Greatest  rise,  S.  84i°  E. ;  Elevation  of  coal  (spirit  level),  2579.1  A.  T. ; 
Capacity  of  mine,  150  tons;  3,Ien  employed,  50;  Coal  shipped  both  east 
and  vsrest  as  "run  of  mine"  principally  for  steam  purposes ;  Sample  taken 
from  Nos.  3,  4,  and  5,  for  analysis  of  which  see  Table  No.  1,  page  166; 
Authority  for  elevation  &c.,  J.  C.   Stras,  Superintendent  for  Pawama  Co. 
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The  "Weyanoke"  mine  of  the  ^^'eyanoke  Coal  and  Coke  Co. 
is  situated  on  the  Left  Hand  Branch  of  Wide  Alouth  Creek,  ^ 
mile  west  of  Giatto  Station,  and  there  Mr.  Hennen  made  the 
following  measurements : 

Ft.  In. 

1 .  Slate,  black,  sandy,  good  roof 

2.  "Draw  slate"  (fire  clay) 0     7 

3.  Coal,  soft 1'     li"  1  

4.  Bone  0      24    | 

5.  Coal,   soft 3      3      I 

6.  Slate,   gray 0      2      \ 5  11 

7.  Coal,  soft 0      2      I 

8.  Slate,    black 0      6       | 

9.  Coal,  soft 0      6     J 

ION  Slate  or  fire  clay  floor 

Elevation  coal  (barometric),  2510  A.  T. ;  Greatest  rise  south-east- 
ward; Sample  from  Nos.  3  and  5  for  analysis,  of  which  see  Table  No.  1, 
page  166.  The  bone  coal  No.  4  is  carefully  separated,  and  sold  to  a  local 
planing  mill  for  fuel.  Nos.  7  and  9  are  not  mined.  Capacity  of  mine,  275 
tons;  ]\Ien  employed,  80;  Coal  shipped  two-thirds  west  and  one-third  east, 
principally  for  steam,  some  for  domestic  uses;  Principal  ofiice  of  the  Com- 
pany, Dayton,  Ohio ;  R.  D.  Patterson  is  authority  for  capacity  of  mine,  &c. 

The  Smokeless  Coal  and  Coke  Co.  operates  a  mine  under 
lease  from  the  Pocahontas  Coal  &  Coke  Co.,  in  the  angle  at  the 
junction  of  Big  Branch  with  Wide  Mouth  Creek,  one  mile  north 
from  Giatto.  The  section  of  the  coal  here  as  reported  by  Mr. 
Hennen  is  as  follows : 

Ft.  In. 

1.  Slate,  good  roof 

2.  Draw  slate,  0  to 0     5 

3.  Coal,  bony  cannel 0'     l4"  1 

4.  Coal,   soit ]      1      I 

5.  Slate,  black  3"   to 0      0      | 

6.  Coal,   soft 2    Hi     I 5     6 

7.  Slate,  gray o      2      f 

8.  Coal   soft 0      2       I 

9.  Slate,  gray 0      (5      | 

10.     Coal,  soft 0      ()      J 

Elevation  (barometric),  2565'  A.  T. ;  Greatest  rise  S.  E. ;  Sample  from 
Nos.  4  and  6,  for  analysis  of  which  see  Table  No.  1,  page  166;  No.  3, 
rejected  in  mining;  No.  5  often  thins  out  entirely  and  was  not  present 
where  measurement  was  taken ;  Capacity  of  mine,  200  tons ;  men  employed, 
d5 ;  Shipments,  "run  of  mine"  coal  mostly  eastward  for  steam  ;  Principal 
office,  Hiawatha,  W.  Va. ;  O.  N.  Moomati,  Supt.,  is  authority  for  mine  data. 

The  Hiawatha  Coal  and  Coke  Co.  operates  the  "Hiawatha" 
mine  unrjcr  lease  from  the  Pocahontas  Coal  and  Coke  Co..  on 
the    Pi'dit    Fork    of    Wide    Mouth    Creek.    '?    miles    iioith    from 
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Matoaka,  Mercer  County,  and  there  Mr.  Hennen  made  the  fol- 
lowing notes : 

Ft.  In. 

Slate,  good  roof 

Draw  slate,  fire  clay 0     5 

Coal,  cannel 0'     1  "  ] 

Coal,   soft 1      0      I 

Bone,  slaty 0      3*    [ 4     8i 

Coal,  soft 0      7       f 

Coal,  gray,  harder 0      2       | 

Coal    soft -. ..   2     7     J 

Elevation  (barometric),  2555'  A.  T. ;  Greatest  rise  S.  E. ;  Sample  from 
Nos,  3,  4,  6,  7,  and  8,  for  analysis  of  which  see  Table  No.  1,  page  166 ; 
Bone  kept  out  through  operation  of  a  "picking  table" ;  Capacity  of  mine, 
500  tons ;  Men  employed,  60 ;  Shipped  east  and  west  as  "run  of  mine"  for 
steam ;  Principal  office,  Hiawatha,  W.  Va. ;  Authority  for  mine  data,  W. 
J.  Elliott,  Supt. 

The  Piedmont  Coal  and  Coke  Co.  operates  the  "Piedmont" 
mine  under  lease  from  the  Pocahontas  Coal  &  Coke  Co.,  2  miles 
up  Big  Branch  of  Wide  Mouth  Creek,  Mercer  County,  and 
there  Mr.  Hennen  made  the  following  measurements  on  Coal 
No.  3: 

Ft.  In. 

1.  Slate,  good  roof 

2.  Draw  slate   (fire  clay)   0"  to 0 

3.  Coal,  cannel 0'     1"  ] 

4.  Coal,   soft 1      3     [ 4  10 

5.  Slate,   dark 0      5     { 

6.  Coal,   soft 3      1    J 

Elevation  (barometric),  2530'  A.  T. ;  Greatest  rise,  S.  E. ;  Sample  from 
Nos.  3,  4,  and  6,  for  analysis  of  which  see  Table  No.  1,  page  166 ;  Mine 
capacity,  200  tons ;  Men  employed,  38  ;  Ships  "run  of  mine"  slack  for  steam, 
and  "egg"  and  "nut"  sizes  for  domestic  use  both  east  and  west;  Principal 
office,  Goodwill,  Mercer  Co. ;  Authority  for  mine  data,  H.  M.  Morris, 
mine  foreman. 

The  spring  Coal  Mine  Co.  operates  the  "Spring"  mine  under 
lease  from  Pocahontas  Coal  and  Coke  Co.,  near  the  head  of  the 
Right  Fork  of  Wide  Mouth,  |  mile  south  from  Wenonah,  Mer- 
cer County,  and  there  "Mr.  Hennen  made  the  following  measure- 
ments : 

Ft.  In. 

1.  Slate,  good  roof 

2.  Coal,  bony  cannel,  3"  to 0     4 

3.  Fire  clay,  sandy,  0"  to 3     0 


lU 


THE    POCAHONTAS    COAL    GROUP. 


Ft.  In. 

4.  Coal,  soft 1'  3  "  1 

5.  Slate,  black,  0"  to 0  2i     I 

6.  Coal,  gray,  ratlier  hard 0  S 

7.  Coal,   soit 2  6      [ 5  Hi 

8.  Slate,  gray 0  2 

9.  Coal,  soft 0  2 

10.  Slate,   gray 0      6 

11.  Coal,   soit 0      6 

12.  Slate,    &c 

Elevation  (barometric),  2610'  A.  T. ;  Greatest  rise  S.  45°  E;  Sample 
from  Nos.  4,  6,  and  7,  for  analysis  of  which  see  Table  No.  1,  page  166 ; 
Capacity  of  mine,  400  tons ;  Men  emplo3^ed,  100 ;  "Run  of  mine"  shipped 
both  east  and  west  principally  for  steam,  some  for  domestic  use ;  Prin- 
cipal office,  Philadelphia,  Pa. ;  Authority  for  mine  data,  B.  K.  Montgomery, 
Supt.,  and  H.  E.  Hariman,  Gen.  Manager. 

The  Wenonah  Coal  and  Coke  Co.  operates  the  "Wenonah" 
mine,  under  lease  from  the  Pocahontas  Coal  and  Coke  Co.,  near 
the  head  of  the  Right  Fork  of  Wide  Mouth,  and  about  5  miles 
due  north  from  Matoaka,  Mercer  County.  Here  Mr.  Hennen 
made  the  following  measurements  : 

Ft.  In. 

1.  Slate,  sandy,  good  roof 

2.  "Draw  slate'"  3"  to 0     0 

3.  Coal,   soft : l'     l4"  ] 

4.  Slaty  bone 0      2      j 

5.  Coal,  soft 3      3       | 

6.  Slate,   gray 0      1       \ 5     8 

7.  Coal,   soft 0      2       I 

8.  Slate,  gray 0      3*    j 

9.  Coal,   soit 0      6     J 

10.  Slate  and  concealed 35     0 

11.  Coal,  slaty,  possibly  "split"  from  No.  3 2     0 

Elevation  (barometric),  2580'  A.  T. ;  Greatest  rise  S.  E. ;  Sample  from 
Nos.  3  and  5,  for  analysis  of  which  see  Table  No.  1,  page  166 ;  Coal  all 
passed  over  "picking  table"  for  slate  and  bone;  Mine  capacity,  275  tons; 
Men  employed,  55;  "Run  of  mine"  shipped  east  and  south  to  the  Southern 
Railway  for  steam  purposes ;  Principal  office,  Hiawatha,  Mercer  Co. ;  Au- 
thority for  mine  data,  E.  L.  Harris,  Supt. 

The  coal  at  35  feet  below  the  base  of  No.  j  is  (|uito  [)n)l);ibly 
a  "split"  from  No.  5,  since  it  is  the  general  opinimi  of  ihe  mining 
engineers  that  No.  j  coal  splits  up  into  two  or  more  divisions 
when  the  thick  type  of  No.  .3  in  \\\v  I'ocahontas  region  thins  to 
only  half  its  size  there.  Then,  too,  Coal  No.  2  is  generally  60 
to  70  feet  below  No.  ?  ((!7'  at  Pocahontas,  the  type  locality), 
while  this  coal  at  Wenonah  is  only  ;')5  feet  below  A^o.  j. 
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The  measurements  of  Pocahontas  No.  j  at  38  different  mines 
along  the  main  Hne  of  the  Norfolk  and  Western  Railway  and 
its  branches  in  Mercer  and  McDowell  County  were  made  in 
1903  by  Messrs.  S.  D.  Brady  and  A.  P.  Brady.  They  also  col- 
lected samples  from  each  of  the  mines,  all  of  which  were  analyzed 
and  published  in  tabular  form  in  Vol.  II  of  the  West  Virginia 
Geological  Survey,  pages  695  to  698.  Samples  of  coke  were 
also  collected  at  the  same  time,  and  these  results  are  given  on 
pages  698  to  700,  Vol.  II,  and  are  here  published.  The  thick- 
ness of  No.  J  as  given  in  the  table  is  minus  the  slates  and  bones 
at  the  several  localities  as  follows : 

POCAHONTAS   (NO.  3)    COAL. 


Analyses 
Nos.         Mois. 


1  0.41 

2  0.36 

3  0.15 

4  0.26 

5  0.30 

6  0.19 

7  0.24 

8  0.13 

9  0.27 

10  0.39 

11  0.31 

12  0.23 

13  0.27 

14  0.23 

1.5  0.14 

16  0.22 

17  0.20 

18  0.12 

19  0.21 

20  0.21 

21  0.34 

22  0.30 

23  0.26 

24  0.42 

25  0.19 

26  0.31 

27  0.32 

28  0.32 

29  0.18 

30  0.23 

31  0.36 

32  0.13 

33  0.14 

34  0.6.5 


V.  M. 

18.21 
17.02 
17.37 
17.45 
17.25 
17.03 
16.06 
15.82 
15.73 
15.92 
16.82 
16.81 
16.54 
16.03 
16.73 
16.47 
16.42 
15.70 
16.25 
15.67 
17.97 
18.03 
16.55 
18.29 
17.15 
19.13 
16.42 
18.27 
17.36 
19.03 
19.04 
17.22 
18.82 
17.78 


F.  C.   Ash. 


76.38 
78.22 
76.86 
76.93 
78.85 
78.40 
77.87 
79.34 
79.80 
78.16 
76.41 
78.61 
76.49 
74.16 
76.58 
78.00 
76.49 
79.40 
79.12 
78.99 
76.74 
77.77 
80.01 
77.02 
77.00 
77.21 
79.88 
77.78 
80.12 
77.71 
77.24 
79.30 
77.11 
74.58 


5.00 
4.40 
5.62 
5.36 
3.60 
4.38 
5.83 
4.71 
4.20 
5.53 
6.46 
4.35 
6.70 
9.58 
6.55 
5.31 
6.89 
4.78 
4.42 
5.13 
4.95 
3.90 
3.18 
4.27 
5.66 
3.35 
3.38 
3.63 
2.34 
3.03 
3.36 
3.35 
3.93 
6.99 


Sul. 

0..50 

0.54 

0.47 

0.55 

0.67 

0.54 

0.53 

0.72 

0.61 

0.56 

0.70 

0.70 

0.65 

0.65 

0.67 

0.59 

0.59 

9.64 

0.78 

0.57 

0.61 

0.53 

0.54 

0.64 

0.53/ 

2.48 

0.56 

0.55 

0.53 

0.54 

0.56 

0.68 

0.87 

0.67 


Th'n'ss 
Phos.  of  seam.  B.T.U. 
Ft.  In. 


0.005 

0.004 

0.003 

0.005 

0.019 

0.0025 

0.0045 

0.005 

0.0045 

0.0065 

0.006 

0.009 

0.007 

0.012 

0.0147 

0.005 

0.0038 

0.0045 

0.005 

0.005 

0.004 

0.003 

0.0025 

0.030 

0.0035 

0.002 

0.0022 

0.002 

0.002 

0.0025 

0.0025 

0.0025 

0.008 

0.004 


4 
10 

8 


10 
1 
6 
2 
2 
5 
7 
6 
5 
3 
6 

10 
0 
4 
3 
9 
2 
6 
3 
9 
3 
7 
7 
5 
6 
1 
8 
0 
1 
1 
5 
8 
7 
5 


15249 
15261 
14934 
15386 
15344 
15337 
15025 
15251 
15413 
15038 
14978 
15235 
14738 
14272 
14851 
14997 
14883 
15141 
15121 
15140 
15059 
15307 
15375 
15240 
14984 
14935 
15376 
15229 
15543 
15486 
15403 
15518 
15239 
14874 


146 


THE    POCAHONTAS    COAL   GROUP. 


Analyses 
Nos.         Mois. 


35  0.16 

36  0.16 

37  0.17 

38  0.21 

Average    0.23 


V.  ^I.        F.  C.      Ash. 


18.85 
17.33 
18.05 
19.62 

17.43 


77.52 
77.75 
79.01 
76.61 

77.71 


3.47 
4.76 
2.77 
3.56 

4.63 


Sul.        Phos. 


0.54 
0.87 
0.88 
0.69 

0.62 


0.001 
0.006 
0.002 
0.006 

0.0057 


Th'n'ss 

of  seam.  B.T.U. 
Ft.  In. 


15384 
15296 
15550 
15398 


15073 


LOCATION  OF  SAMPLES. 
McDowell  County. 


Analyses 
Nos. 


9. 
10. 

11. 

12. 
13. 
14. 

15. 
16. 

17. 
18. 

19. 
20. 

21. 

22, 


From  Ashland  mine,  Ashland  C.  &  C.  Co.,  Ashland. 

From  McDowell  mine,  McDowell  C.  &  C.  Co.,  McDowell. 

From   Roanoke   mine,    Roanoke    C.   &   C.    Co.,    one-half    mile   below 

McDowell. 
From  Indian  Ridge  mine,  Indian  Ridge  C.  &  C.  Co.,  one  mile  and  a 

half  below  McDowell. 
From  Arlington  mine,  Arlington  C.  &  C.  Co.,  Arlington. 
From  Greenbrier  mine,  Greenbrier  C.  &  C.   Co.,  one  mile   south  of 

Greenbrier. 
From  Rolft  mine,  Rolft  C.  &  C.  Co.,  Rolft. 
From  Algoma  mine,  Algoma  C.  &  C.  Co.,  Algoma. 
From  Elk  Ridge  mine.  Elk  Ridge  C.  &  C.  Co.,  North  Fork. 
From  Tidewater  No.  3  mine,  Tidewater  C.  &  C.  Co.,  one-half  mile 

west  of  Vivian. 
From   Bottom   Creek   mine,    Bottom   Creek  C.   &   C.   Co.,   one-fourth 

mile  west  of  Vivian. 
From  Peerless  mine,  Peerless  C.  &  C  Co.,  Vivian. 
From  Empire  mioe,  Empire  C.  &  C.  Co.,  one  mile  west  of  Landgraf. 
From  Shawnee  mine,  Shawnee  C.  &  C.  Co.,  one-half  mile  west  of 

Eckman. 
From  Eureka  mine.  Eureka  C.  &  C.  Co.,  Eckman. 
From    Pulaski    mine,    Pulaski    Iron    Co.,    one-fourth    mile    south   of 

Eckman. 
From  Keystone  mine,  Keystone  C.  &  C.  Co.,  Keystone. 
From  Gilliam  mine,  Gilliam  C.  &  C.  Co.,  one  mile  and  three-fourths 

east  of  North  Fork. 
From  Lynchburg  mine,  Lynchburg  C.  &  C.  Co.,  Kyle. 
From  Powhatan  mine,  Powhatan  C.  &  C.  Co.,  one-half  mile  west  of 

Powhatan. 
From    Uplanfl    mine,    Upland    C.    &    C.    Co.,    one-half    mile    west    of 

Elk horn. 
I^'ri-mi  Hou'-lcf!  \'o.  1  mine,  Houstcd  C.  &  C.  Co.,  Elkliorn. 
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Analyses 
Nos. 

23.  From   Turkey  Gap  mine,   Turkey  Gap  C.   &  C.   Co.,  one-third  mile 

west  of  Ennis. 

24.  From  Crozer  mine,  Crozer  C.  &  C.  Co.,  one-third  mile  west  of  Ennis. 

25.  From  Lick  Branch  Colliery  mine,  Norfolk  C.  &  C.  Co.,  Ennis. 

26.  From  Angle  mine,  Norfolk  C.  &  C.  Co.,  one  mile  north  of  Maybeury. 

27.  From  Delta  Colliery  mine,  Norfolk  C.  &  C.  Co.,  Switch  Back. 

28.  From  Norfolk  ColHery  mine,  Norfolk  C.  &  C.  Co.,  Switch  Back. 

29.  From  Shamokin  mine,  one-fourth  mile  west  of  Maybeury. 

30.  From  Elkhorn  mine,  Elkhorn  C.  &  C.  Co.,  Maybeury. 

Mercer  County. 

31.  From  Louisville  mine,  Louisville  C.  &  C.  Co.,  Goodwill. 

32.  From  Goodwill  mine.  Goodwill  C.  &  C.  Co.,  one  mile  from  Goodwill. 

33.  From    Mill    Creek   mine.   Mill   Creek   C.   &  C.    Co.,    one-fourth   mile 

west  of  Ruth. 

34.  From  Coaldale  mine,  Coaldale  C.  &  C.  Co.,  one-fourth  mile  west  of 

Coaldale. 

35.  From  Reliance  mine,  Booth-Bowen  C.  &  C.  Co.,  one  mile  and  one- 

half  from  Simmons. 

36.  From  Buckeye  mine.  Buckeye  C.  &  C.  Co.,  one  mile  and  one-half  from 

Simmons. 

37.  From  Caswell  mine,  Caswell  Creek  Co.,  Caswell  Creek. 

38.  From   Pocahontas    "West    Mine,"    Pocahontas    Collieries    Co.,    Poca- 

hontas, Va. 

This  coal  is  also  coked  on  an  extensive  scale  in  every  portion 
of  the  Flat  Top  and  Elkhorn  districts.  The  coke  was  sampled 
by  the  Messrs.  Brady  at  thirty-two  different  points  in  the  several 
regions,  and  the  composition  of  these  samples  is  reported  by 
Prof.  Hite  as  follows : 

COKE— POCAHONTAS  (NO.  3)  VEIN. 

Analyses  Coking 

Nos.  Mois.       V.  M.        F.  C.        Ash.  Sul.  Phos.  time. 

1    0.14  0.91  90.18  8.77  0.78  0.009  48  hrs. 

2    0.10  0.98  92.70  6.22  0.68  0.0125         48  hrs. 

3 0.06  0.71  92.68  6.55  0.67  0.0045         48  hrs. 

4  0.05  0.98  9L47  7.50  0.72  0.005  48  hrs. 

5  0.14  1.12  89.14  9.60  0.56  0.0055  72  hrs. 

6  0.08  1.17  88.30  10.45  0.65  0.006  48  hrs. 

7  0.05  0.82  94.46  4.67  0.51  0.0035  48  hrs. 

8  0.09  0.93  91.95  7.03  0.58  0.006  48  hrs. 

9  0.05  0.84  93.49  5.62  0.50  0.0035  48  hrs. 

10    .0.14  0.90  92.73  6.23  0.63  0.0045         48  hrs. 

11    0.09  1.21  83.57         15.13  0.44  0.0105         72  hrs. 
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Analyses 

Coking 

Xos. 

Mois. 

V.  M. 

F.C. 

Ash. 

Sul. 

Phos. 

time. 

12    

..0.06 

1.07 

90.67 

8.20 

0.44 

0.0065 

72  hrs. 

13    

..0.14 

0.88 

86.69 

12.29 

0.48 

0.0065 

72  hrs. 

14    

..0.04 

1.01 

88.63 

10.32 

0.39 

0.007 

72  hrs. 

15    

..0.14 

0.98 

88.82 

10.06 

0.43 

0.006 

72  hrs. 

16    

.  .0.11 

1.30 

85.81 

12.78 

0.49 

0.0085 

48  hrs. 

17    

..0.08 

0.64 

90.30 

8.98 

0.49 

0.0055 

72  hrs. 

IS    

..0.08 

1.05 

88.00 

10.87 

0.54 

0.097 

48  hrs. 

19         

.  .0.14 

1.16 
0.79 

92.58 
93.77 

6.12 
5.38 

0.64 
0.61 

0.0067 
0.0045 

72  hrs. 

20    

.  .0.06 

72  hrs. 

21    

.  .0.21 

0.92 

92.80 

6.07 

0.65 

0.0075 

72  hrs. 

22    

.  .0.08 

0.82 
0.89 

93.13 
92.38 

5.97 
6.66 

0.55 
0.67 

0.0096 
0.0025 

72  hrs. 

23    

..0.07 

48  hrs. 

24    

.  .0.04 

0.83 

93.09 

6.04 

0.54 

0.004 

48  hrs. 

25    

.  .0.05 

1.10 

91.15 

7.70 

0.55 

0.005 

48  hrs. 

26    

.  .0.08 

0.97 

91.93 

7.03 

0.63 

0.0065 

73  hrs. 

27    

.  .0.10 

0.93 

92.59 

6.38 

0.66 

0.005 

72  hrs. 

28    

..0.12 

1.29 

92.38 

6.21 

0.60 

0.0065 

48  hrs. 

29    

..0.15 

1.13 

88.00 

10.72 

0.60 

0.0055 

48  hrs. 

30    

..0.10 

1.21 

91.92 

6.77 

0.58 

0.005 

48  hi-s. 

31    

.  .0.05 

0.69 

92.66 

6.60 

0.68 

0.004 

48  hrs. 

32    

.  .0.09 

1.10 

93.67 

5.14 

0.62 

0.0035 

48  hrs. 

Average    .0.09  0.98  90.99  7.94  0.58  00061 

LOCATION  OF  SAMPLES. 
McDowell  County. 

Analyses 
Xos. 

1.  From  Tidewater  C.  &  C.  Co.  ovens,  one-half  mile  west  of  Vivian. 

2.  From  Peerless  C.  &  C.  Co.  ovens,  Vivian. 

3.  From  Houston  C.   &  C.    Co.   ovens,  Elkham. 

4.  From  Keystone  C.  &  C.  Co.  ovens,  Keystone. 

5.  From   Gilliam.  C.  &  C.   Co.  ovens,   one   mile   and   three-fourths   east 

of  North  Fork. 

6.  From  Powhatan  C.  &  C.  Co.  ovens,  Powhatan  mine. 

7.  From  Elkhom  C.  &  C.  Co.  ovens,  Elkhorn  mine. 

8.  From  Lynchburg  C.  Co.  ovens,  Lynchburg  mine. 

0.  From  Shamokin  C.  &  C.  C.  ovens,  Shamokin  mine. 

10.  From  Turkey  Gap  C.  &  C.  Co.  ovens,  Turkey  Gap  mine. 

11.  From  Ashland  C.  &  C.  Co.  ovens,  Ashland. 

12.  From  McDowell  C.  &  C.  Co.  ovens,  McDowell. 

1.3.     From  Roanoke  C.  &  C.  Co.  ovens,  one-half  mile  below  McDowell. 

14.  From  Indian  Ridge  C.  &  C.  Co.  ovens,  one  mile  and  one-half-  below 

McDowell. 

15.  From  Arlington  C.  &  C.  Co.  ovens,  Arlington. 
10.     From  Rolft  C.  &  C.  Co.  oven.s,  Rolft. 
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Analyses 
Nos. 

17.  From  Greenbrier  C.  &  C.   Co.  ovens,  one  mile  south  of  Greenbrier. 

18.  From  Louisville  C.  &  C.  Co.  ovens,  Goodwill. 

19.  From  Algoma  C.  &  C.  Co.  ovens,  Algoma  mine. 

20.  From  Elk  Ridge  C.  &  C.  Co.  ovens,  Elk  Ridge  mine. 

21.  From  Eureka  C.  &  C.  Co.  ovens,  Eureka  mine. 

22.  From  Shawnee  C.  &  C.  Co.  ovens,  Shawnee  mine. 

23.  From  Buckeye  C.  &  C.  Co.  ovens,  Buckeye  mine. 

24.  From  Norfolk  C.  &  C.  Co.  ovens,  Switch  Back. 

25.  From  Norfolk  C.  &  C.  Co.  ovens.  Lick  Branch  mine. 

26.  From  Upland  C.  &  C.  Co.  ovens.  Upland  mine. 

27.  From  Crozer  C.  &  C.  Co.  ovens,  Crozer  mine. 

Mercer  County. 

28.  From  Coaldale  C.  &  C.  Co.  ovens,  Coaldale. 

29.  From  Goodwill  C.  &  C.  Co.  ovens.  Goodwill  mine. 

30.  From  Booth-Bowen  C.  &  C.  Co.  ovens,  Simmons  creek. 

31.  From  Mill  Creek  C  &  C  Co.  ovens,  Ruth. 

32.  From  Pocahontas  Collieries  Co.  ovens,  "Baby  mine,"  Pocahontas,  Va. 

Since  the  publication  of  Vol.  II  in  1903  a  very  large  area 
of  No.  3  coal  has  been  developed  on  the  waters  of  Tug  River, 
McDowell  County,  by  the  United  States  Coal  and  Coke  Co.  (a 
corporation  subsidiary  to  the  United  States  Steel  Co.),  which 
has  its  headquarters  at  Gary,  McDowell  County,  8  miles  up  Tug 
River  from  Welch. 

The  coal  lands  are  mostly  operated  under  lease  from  the 
Pocahontas  Coal  and  Coke  Co. 

Near  the  mouth  of  the  Elkhorn  at  Welch,  the  Pocahontas 
No.  5  is  about  275'  feet  below  water  level,  or  say  1000  A.  T.,  and 
has  the  thickness  shown  by  the  record  of  a  diamond  drill  hole 
put  down  on  Brown's  Creek  and  kindly  furnished  the  Survey 
by  Mr.  M.  J.  Caples,  Superintendent  oi  the  Pocahontas  Coal  and 
Coke  Company,  which  reads  as  follows : 

Ft.  In.  Ft.     In. 

Sandstone   90    4   ] 

■Coal,    slaty 0     9}-  258     3i 

Sandstone  and  slate 157     24  J 

^     7    .  r      .1  coal 1  0    1 

Coal,  No.  4  I  u  r.  -.  1  J     oi 

r>       J      ,      r-bone    0  1*^  4     84 

rocahontas  ,  ^  „    l 

J  coal  3  7    J 

Slate  and  sandstone 57  lOi 
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Ft.  In.  Ft.  In. 

r-     1  -KT     ry  ]  coal    1     6il 

Coal  No.  3   I  ,^   ^  A     oi  l  A     A 

p..aw»4j°«  ■■;;■;■■■■;;;::::;:;;:::::;::    I   fj 

Sandstone  and  slate 27     54 " 

Coal,  "split  from  No.  3" 1     9 

Slate  and  sandstone 10  10 J  \  87     8 

Coal,  No.   2 0     7    I 

Slate  and  sandstone 47     0   J 

Coal,  No.  1 0     9 

Sandstone  and  slate  to  top  of  red  beds 202     2 

Total    605     9i 

This  record  shows  that  at  Welch  we  are  approaching  the 
northwestern  Hmit  of  the  workable  area  of  the  Pocahontas  No.  3 
coal,  which  is  here  surpassed  in  size  by  the  overlying-  No.  4  bed. 
It  is  possible  that  the  latter  may  continue  a  few  (five  to  ten) 
miles  farther  to  the  northwest  before  it,  too,  thins  below  commer- 
cial size,  but  of  course  only  the  diamond  drill  can  determine  this 
matter. 

From  this  point  south-eastward  up  Tug  River  .Vo.  ?  rises 
rapidly,  and  comes  to  the  surface  near  the  lower  end  of  the 
coke-oven  plant  at  Wilcoe,  6  miles  from  Welch,  where  the  writer 
measured  the  following  structure  at  an  exposure  in  a  railway 
cutting : 

Ft.  In. 

1.  Shales,    sandy 10     0 

2.  Coal    0     6 

3.  Shales  and  fire  clay 8     0 

4.  Coal,  upper  8  inches  harder 2'       5"  1 

5.  Slate,    dark 0         3     } 3     8 

6.  Coal  1         0    J 

7.  Fire  clay,  sandy,  visible 2         0 

This  is  near  the  mouth  of  iMill  Creek  where  M.  R.  Campbell 
reports  a  measurement  of  No.  j  showing  a  total  thickness  of  8'  9" 
as  given  in  the  Tazewell  Folio,  but  he  probably  mistook  No.  4 
for  No.  ?  in  this  region  since  No.  ./  has  much  the  larger  develop- 
ment. The  roof  members  of  the  two  beds  are  always  quite  dif- 
ferent, No.  ?  having  an  impure  fire  clay  shale  in  its  roof  which 
gives  much  trouble,  while  No.  /  always  has  a  good  roof,  and  a 
considerable  thickness  of  slaty,  iinpinc  coal,  the  "black  rash"  of 
tbc  miners,  so  thai  flic  two  coals  are  ver\'  rc;ulil\  ilistinguislud 
b\  the  character  of  tbc  rriof  members. 
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Both  of  the  coals  are  operated  by  a  shaft  at  the  No.  1  mine 
of  the  United  States  Coal  and  Coke  Company,  near  Wilcoe,  a 
mile  north-west  from  Gary,  and  there  Mr.  Hennen  got  the  fol- 
lowing succession : 

Ft.      In. 

1.  Pocahontas  coal  No.  4 5  6 

2.  Interval,  sandstones  and  shales 75  0 

3.  Coal,   soft 0  4 

4.  Slate,  gray  (impure  fire  clay)  2"  to 2  6 

5.  Coal,  No.  3     f  coal,  soft  2'     4"  ] 

\  bone  0      2     |- 5         8 

[coal,  soft  3     2    J 

Elevation  No.  3  coal  (spirit  level),  1266'  A.  T. ;  Greatest  rise  S.  35° 
E. ;  Sample  from  upper  and  lower  divisions  of  Coal  No.  3,  for  analysis  of 
which  see  Table  No.  1,  page  166;  Capacity  of  mine  in  both  Nos.  3  and  4 
coals,  1100  tons ;  Men  employed  in  both  mines,  160 ;  All  coal,  coked  on 
the  premises  in  bee  hive  ovens ;  Authority  for  mine  data,  Mr.  Jno.  L.  Mul- 
len, mine  foreman,  and  Mr.  Howard  N.  Eavenson,  Chief  Engineer,  United 
States  Coal  and  Coke  Co.,  Gary. 

North-westward  from  Wilcoe,  the  strata  dip  down  rapidly 
and  Pocahontas  No.  5  passes  below  the  level  of  Tug  River,  and 
when  we  come  to  Jed,  2^  miles  below  Wilcoe,  and  2^  above 
Welch,  it  has  descended  to  a  depth  of  265  feet  below  river  level, 
as  determined  by  the  shaft  of  the  Jed  Coal  and  Coke  Co.,  at 
the  mouth  of  Jed  Branch,  in  which  Mr.  Hennen  measured  the 
following  section : 

Ft.  In. 

1.  Slate   

2.  Coal   0     2 

3.  Slate,  gray  (fire  clay) 2     6 

4.  Coal,  soft 2'        0"  1 

5.  Bone    0         2    j- 5     0 

6.  Coal,  soft 2       10    J 

Elevation  of  surface  of  shaft  (barometric),  1375'  A.  T. ;  Elevation  of 
No.  3  coal  (barometric),  1100'  A.  T. ;  Greatest  rise,  S.  E. ;  Sample  from 
Nos.  4  and  6,  for  analysis  of  which  see  Table  No.  1,  page  166 ;  Shaft  just 
completed,  passing  Pocahontas  coal  No.  4  at  230  feet ;  Much  water,  1800 
gallons  per  minute)  to  contend  with ;  Operation  on  lands  leased  to  Jed 
Co.,  by  the  Pocahontas  Coal  and  Coke  Co. ;  Plant  arranged  for  1000  tons 
capacity ;  Geo.  W.  Brymer,  Supt.,  and  authority  for  mine  data ;  Main  office, 
1648  Land  Title  Building,  Philadelphia,  Pa. 

The  shaft  begins  on  the  alluvial  plain  of  the  river,  which 
accounts  for  the  large  volume  of  water  to  pump.  No  shaft  for 
coal  should  be  so  located  as  the  river  simply  pours  a  large  volume 
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of  water  into  the  mine  through  gravel  and  cracks  and  fissures 
in  the  overlying  strata.  Shaft  locations  should  always  start  up 
out  of  the  river  valleys  where  they  will  pass  through  the  solid 
strata  before  reaching  river  level. 

The  United  States  Coal  and  Coke  Co.  has  recently  opened 
mines  in  both  No.  j  and  No.  4  at  its  mine  No.  11,  a  mile  and  a 
half  up  Tug  River  east  from  Gary,  and  there  Mr.  Hennen 
measured  the  following  section : 

Ft.  In. 

1.  Pocahontas  coal  No.  4 6     6 

2.  Interval,  shales,  sandstones  and  concealed 70     0 

3.  Coal  1  2'     54"  1 

4.  Bone  I  1"  to  0      2      | 

5.  Coal,  soft      \  No.  3 1      94     \ 6     3 

6.  Slate,  gray    I  2"  to  0     4      | 

7.  Coal,  soft     J .1      6      J 

8.  Fire  clay,  &c 

Elevation  (spirit  level),  1609'.0  A.  T. ;  Greatest  rise,  S.  35°  E. ;  Sample 
from  Nos.  3,  5,  and  7,  for  analysis  of  which  see  Table  No.  1,  page  166; 
Mine  capacit}^  when  running  full  from  both  veins,  about  1000  tons ;  Coal 
now  shipped  to  Sharon,  Pa.,  for  manufacture  into  coke  in  by-product 
ovens ;  Authority  for  mine  data,  Howard  N.  Eavenson,  Chief  Engineer. 
The  rise  in  No.  3  from  Mine  No.  1,  to  No.  11,  a  distance  of  2*  miles,  is 
1609'-1266')  343  feet,  or  nearly  1.50  feet  to  the  mile. 

One  mile  farther  up  Tug  River  eastward  and  2  miles  and 
a  half  above'Gary  is  Mine  No.  4  of  the  United  States  Coal  and 
Coke  Co.,  in  Coal  No.  j,  where  Mr.  Hennen  made  the  following 
notes : 

Ft.  In. 

1 .  Slate,  black,  hard,  fossil  trees 

2.  Coal,   thin 0     1 

3.  Fire  clav,  grav 2     0 

4.  Coal,   soft 2'     2J"1 

.5.     Bone,  3"  to 0      1  *     }- 6     1 

f).     Coal,   soft 3      9      J 

7.     Fire  clay,  &c 

Elevation  (spirit  Icvi'l),  1719'.:!  A.  T. :  riroatcst  rise  S.  3.')°  K. ;  Sample 
from  Nos.  4  and  0,  for  analysis  of  which  see  Table  No.  1,  page  166; 
Mine  capacity,  700  tons;  Coal  manufactured  into  coke  on  property,  and 
some  shipped  \<>  utlur  States  to  be  used  in  l)y-pr()(luct  ovens,  focaltontas 
coal  No.  4  is  tliin  luTc  and  has  not  been  mined;  Authority  for  data, 
Howard  N.  l''avenson,  Chief  luigincer,  United  St.itrs  Coal  and  Coke  Co. 

Mine  No.  5  of  the  United  States  Coal  and  Coke  Co.,  in  Coal 
No.  5  is  one-half  mile   farther  up  l^ig   River  eastward,   and  ;? 
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miles    above    Gary.     There    Mr.    Hennen    made    the    following 
notes  : 

Ft.  In. 

1.  Slate,  black,  fossil  plants 

2.  Coal   0     1 

3.  Fire  clay,  gray  (taken  down  in  main  entries) 2     0 

4.  Coal,  .  soft 2'        8"  1 

5.  Bone 0         li  | 

6.  Coal,  soft 2         44  J- 6  lOi 

7  Slate,   gray 0  i\ 

'8.     Coal,   soft 1         8    J 

9.     Fire  clay,  &c 

Elevation  (spirit  level),  1786'. 3  A.  T. ;  Greatest  rise  S.  35°  E. ;  Sample 
from  Nos.  4,  6,  and  8,  for  analysis  of  which  see  Table  No.  1,  page  166; 
Mine  capacity,  400  tons;  Men  employed,  51;  Some  of  the  coal  manufac- 
tured into  coke  on  the  property  (in  bee  hive  ovens)  and  the  rest  shipped 
to  other  States  for  use  in  by-product  coke  ovens ;  Authority  for  mine  data, 
Mr.  Howard  Eavenson,  Chief  Engineer,  United  States  Coal  and  Coke  Co. 

The  Page  Coal  and  Coke  Co.  of  Upland,  Pa.,  operates  the 
"Page"  mine  on  No.  j  coal,  5  miles  farther  up  Tug  River  and 
one  mile  north  of  Pageton,  McDowell  County,  8  miles  from  Gary ; 
there  ^Ir.  Hennen  made  the  following  measurements : 

Ft.  In. 

1.  Sandstone    

2.  Draw  slate    (fire  clay) 3     0 

3.  Coal,   soft 0'        6"  1 

4.  Sulphur  band 0        Oj  j 

5.  Coal,  soft 2         0     } 7     34 

6.  Bone  coal 0         1    | 

7.  Coal,  soft 4         8    J 

Elevation  (barometric),  1875'  A.  T. ;  Greatest  rise  S.  E. ;  Sample  from 
Nos.  3,  5,  and  7,  for  analysis  of  which  see  Table  No.  1,  page  166;  Mine 
capacity,  700  tons ;  Men  employed,  250 ;  Manufactures  about  5000  tons  of 
coke  monthly,  and  ships  rest  of  coal  east  and  west  for  steam  as  "run  of 
mine". 

This  locality  is  approximately  3  miles  north-west  from  where 
section  No.  40^,  given  on  page  105,  was  made  where  the  eleva- 
tion of  Pocahontas  No.  j  is  2378'.  A.  T. ;  thus  revealing  a  very 
rapid  dip  from  the  mouth  of  Little  Creek  north-westward,  since 
the  No.  J  bed  descends  about  400  feet  in  this  distance. 

The  top  of  the  Mauch  Chunk  red  beds  is  about  50  feet  above 
Tug  River  at  the  "Pageton"  mine  according  to  Mr.  Hennen's 
observations. 
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On  the  Dry  Fork  of  Tug  River,  Coal  No.  5  rises  above  water 
level  near  the  town  of  Berwind,  about  half-way  between  the 
mouths  of  Keewee  and  Jacobs  Fork,  and  is  at  first,  poor  and 
slaty  according  to  Campbell  in  the  Tazewell  Folio,  being  only  3 
feet  3  inches  thick.  This  bed  has  recently  been  mined  a  mile 
from  Berwind  by  the  New  River  and  Pocahontas  Consolidated 
Coal  Co.,  whose  Mine  No.  i  is  located  about  one-half  mile  below 
the  mouth  of  Kewee  Creek,  and  60  feet  above  the  level  of  Dry 
Fork.     Here  Mr.  Hennen  made  the  following  measurements : 

Ft.  In. 

1.  Sandstone    roof 

2.  Coal,  medium  soft 2'      11"  ] 

3.  Slate,  black,  6"  to 0        2    }■ 4     7 

4.  Coal,  medium   soft 1         6    J 

5.  Fire  clay 

Elevation  (barometric),  1575'  A.  T. ;  Greatest  rise  S.  E. ;  Sample  from 
Nos.  2  and  4,  for  analysis  of  which  see  Table  No.  1,  page  166 ;  Mine 
capacity,  300  tons ;  Men  employed,  110 ;  Coal  manufactured  into  coke,  and 
also  shipped  mostly  west  for  steam  and  domestic  use;  Principal  office, 
Fisher  Building,  Chicago,  111. ;  Authority  for  mine  data,  J.  W.  Reid,  assist- 
ant mine  foreman. 

In  the  main  heading  the  black  slate  No.  3  disappears  entirely 
and  the  entire  thickness  of  coal  is  then  only  36  inches. 

Mine  No.  2  of  this  company,  on  the  opposite  or  south  side 
of  Dry  Fork  has  a  capacity  of  300  tons,  and  the  coal  has  about 
the  same  thickness  as  in  Mine  No.  1. 

Mine  No.  j  is  just  above  the  mouth  of  Keewee  Creek,  and 
about  one-half  mile  distant  from  Mine  i.  The  following  struc- 
ture was  found  at  Mine  3  by  Mr.  Hennen  : 

Ft.  In. 


4    6i 


Elevation  (liaroindric),  ITiSO'  .A.  T.  ;  Greatest  rise  S.  E. ;  Sample  from 
Nos.  2  and  4,  for  analysis  of  which  see  Table  No.  1,  page  166;  Mine  newly 
opened,  not  in  full  operation  yet  (Oct.  26,  '07)  ;  "Run  of  mine"  shipped 
(mostly  "west)  for  steam  and  domestic  uses;  Coal  thickens  southward 
according  to  mine  foreman,  Mr.  C.  H.  Rhodes,  and  at  the  nioutli  of  Vail 
Creek.  2  miles  distant,  it  is  9  feet  thick.  Mr.  Rhodes  also  states  he  has 
opened  up  Coal  No.  /  mi  this  property,  and  tlial  it  ha^  a  lliiokness  of  4 
feet  8  inches. 
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The  new  analyses  of  Pocahontas  coal  No.  3  will  be  found 
on  a  subsequent  page  (166)  in  tabular  form.  The  following 
new  analyses  of  coke  from  No.  5  bed  have  recently  been  made 
in  the  Survey  laboratory  by  Hite  and  Patton  from  samples  col- 
lected by  Mr.  Hennen : 

ANALYSES   OF  COKE   FROM  POCAHONTAS 
COAL  NO.   3. 

Coking 
No.  Mois.     V.  M.        F.  C.        Ash.         Sul.       Phos.  Time. 

1  1.20  2.00  85.73  11.07  0.84  .014  48  hours 

2  0.10  0.40  90.22  9.28  1.19  .012  48  hours 

3  0.10  ( 0.20  87.40  12.30  1.02  .006  48  hours 

4  0.30  0.60  82.68  6.42  0.82  .016  48  hours 

Average   ....0.42         0.80         86.51  9.77         0.98         .012 

Analyses 
No. 

1.  Mine  No.  5,  U.  S.  Coal  &  Coke  Company,  3  miles  east  of  Gary,  on 

Tug  River,  McDovi^ell  County. 

2.  Mine  No.  1,  New  River  &  Pocahontas  Coal  &  Coke  Company,  on  Dry 

Fork  of  Tug  River,  near  Berwind,  McDowrell  County. 

3.  Mine  No.   1,  New  River  &  Pocahontas  Consolidated   Coal  Company, 

near  Berwind,  on  Dry  Fork  of  Tug  River,  i  mile  below  Kewee 
Creek,  McDowell  County. 

4.  Mine  No.  4,  U.  S.  Coal  &  Coke  Company,  24  miles  east  of  Gary,  Mc- 

Dowell County. 

Mr.  E.  V.  d'lnvilHers  in  his  Report  to  the  C.  &  O.  R.  R. 
of  1903-1904  (a  copy  of  which  was  kindly  furnished  the  Survey 
by  President  Geo.  W.  Stevens  of  the  C.  &  O.  R.  R.  Co.)  gives 
the  following  measurements  for  Pocahontas  coal  No.  j  in  Wyom- 
ing and  Raleigh  Counties : 

On  Barker  Creek,  Wyoming  County,  just  above  its  mouth, 
Capt.  M.  A.  Miller  made  the  following  measurements  (No.  75 
W.  of  d'lnvilliers)  in  coal  No.  j. 

Ft.  In. 

Coal    1'       0"  1 

Slate 0        1    } 4    6 

Coal 3         5    J 

Elevation,  1440'  A.  T. 
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At  another  opening  (No.  76  W.  of  d'Invilliers)  on  the 
Guyandotte  River  just  above  the  mouth  of  Barker,  Captain 
]\liller  reports  No.  j  coal  as  follows : 

Ft.  In. 

i.     Coal    1'       9"    ] 

2.  Shale   and   coal 0        3      J- 5    0 

3.  Coal 3        0     J 

Nos.  1  and  2  were  sampled  by  Captain  Mi-ller  and  analyzed 
by  Dr.  H.  Froehling  of  Richmond,  A'a.,  for  analysis  of  which  see 
table  on  page  158. 

Another  measurement  of  Captain  Aliller  near  mouth  of  Joe 
Branch  (71  W.  of  d'Invilliers)  gives  the  following: 

Ft.  In. 

1.  Coal 0'  10"  ] 

2.  Slate    0  2    | 

3.  Coal   0  10     1- 4     2 

4.  Bone  coal 0  2     | 

.J.  Coal  2  2    J 

Samples  from  No.  1,  3  and  5,  by  Captain  Miller,  for  analysis 
of  which  see  table,  page  158. 

This  same  coal  was  also  measured  and  sampled  at  ano^er 
locality  in  Wyoming  County  (No.  79  W.  of  d'Invilliers),  on 
Slab  Fork,  one-half  mile  below  the  mouth  of  Cedar  Creek,  where 
it  is  reported  as  follows  : 

Ft.  In. 

1 .  Sandstone    roof 

2.  Coal     0'      10  "  ) 

3.  Bone     0        :!      1- 4    Oi 

4.  Coal     2       lU    J 

Elevation,  1,581'  A.  T. 

Sample  from  Nos.  2  and  4,  for  analysis  of  which  see  table, 
page  158. 

In  the  Raleigh  Folio,  Mr.  Campbell  identifies  Pocahontas 
Coal  No.  5  as  rising  from  the  bed  of  Cuyandotte  River  at  the 
mouth  of  Long  I'ranch,  where  it  has  the  following  structure  as 
given  in  Sec.  112  : 

Ft.  In. 
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Near  the  mouth  of  Jim  Branch,  on  Gooney  Otter  Fork  of 
Barker  Creek,  Pocahontas  No.  j  rises  above  water  level,  and 
there  Mr.  Campbell  measured  the  following:' 

Ft.  In. 

1.  Shale    

2.  Coal  1'       0  "  1 

3.  Bone    0         5^     |- 4     3i 

4.  Coal    2       10      J 

Near  the  mouth  of  Stone  Coal  Branch  of  Tommy  Creek, 
Mr.  d'Invilliers  (103  R)  reports  the  following  structure  for 
Coal  No.  J. 

Ft.  In. 

1.  Coal    0'  .  11"  1 

2.  Bone     0         1     1- 4     2 

3.  Coal   3         2    J 

Elevation,  1621'  A.  T. ;  Sample  from  Nos.  1,  2,  an  3,  for  analysis  of 
which  see  table,  page  158. 

On  Tommy  Creek  about  one  mile  below  the  mouth  of  Bragg 
Branch  and  two  miles  and  a  half  east  from  the  mouth  of  Stone 
Coal,  in  southern  Raleigh,  Mr.  d'Invilliers  reports  (167  R)  the 
following  measurements  for  Pocahontas  Coal  No.  j: 

Ft.  In. 

1.  Coal     0'        9"  1 

2.  Bone    0         1     [ 3     3 

3.  Coal 2         5    J 

Elevation,  1768   feet;   Sample  from   Nos.  1,  2,  and  3,  for  analysis  of 
which  see  table,  page  158. 

Near  the  mouth  of  Laurel  Branch  of  Stone  Coal,  four 
miles  farther  to  the  north-eastward,  the  same  authority  reports 
(No.  166  R)   the  following  as  the  measurement  of  A^o.  j.- 

Ft.  In. 

1.  Coal    0'     10"  1 

2.  Bone    0         2     1 3     7 

3.  Coal    2         4    I 

4.  Bone    0        3    J 

Elevation,  1840'  A.  T. ;  Sample  from  Nos.  1,  2,  and  3,  for  analysis  of 
which  see  table,  page  158. 

The  elevation,  1840'  A.  T.  appears  too  great  for  this  coal  at 
the  locality  indicated,  but  the  structure  of  the  bed  appears  to  be 
identical  with  that  of  No.  j  in  the  entire  region  of  southern 
Raleigh  and  eastern  Wyoming  Counties,  so  that  if  the  elevation 
is  correct  there  is  here  a  north-ward  rise  due  to  the  presence  of 
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an  anticlinal  fold,  probably  the  same  one  which  passes  through 
the  region  of  Pineville,  causing  a  northward  rise  of  No.  j,  on 
Cabin  Creek,  Joe  Branch,  and  Slab  Fork. 

Just  what  the  Echols  coal  described  by  d'Invilliers  from 
Greenbrier  County  represents  we  do  not  yet  know  certainly,  but 
as  it  is  200  feet  below  the  Fire  Creek  coal  and  only  160  feet 
above  the  Mauch  Chunk  red  beds,  it  is  quite  possibly  the  repre- 
sentative of  the  Pocahontas  No.  5,  since  it  comes  600  feet  below 
the  Nuttall  or  Sezvell  seam,  and  is  therefore  the  coal  bed  struck 
at  512  feet  in  the  Royal  bore  hole  No.  1,  the  record  of  which  is 
given  on  page  21.  It  appears  to  have  some  development  upon 
Big  Clear  Creek  in  Greenbrier  and  Nicholas  Counties,  where  it 
ii.  2|  to  3^  feet  thick  along  the  eastern  crop  of  the  beds.  The 
analyses  of  No.  5  Pocahontas  referred  to  in  d'Invilliers'  report 
as  made  by  Mr.  McCreath  are  as  follows : 

ANALYSES  OF  POCAHONTAS   COAL. 

No.  3  Seam:  Raleigh  and  Wyoming  Counties.     Stone  Coal: 

Tommy,  Winding  Gulf,  Slab  Fork  and 

Guyandotte  River. 

Sampled   by    E.   V.  d'Invilliers:    Analyzed   by  A.   S.   McCreath,  Chemist. 


Map         Thickness     Coal 

No.             of  seam  Sampled  Water  V.  M. 

102   R 4'     2"         4'     2"  .658  16.282 

166  R 3'     7"         3'     4"  .548  15.502 

165   R 3'     6"          3'     6"  .430  16.120 

167  R ?,'     3"          3'     3"  .474  15.446 


F.  C. 

Sul. 

Ash. 

Phos. 

74.509 

.611 

7.940 

76.725 

.625 

6.500 

72.857 

.723 

9.870 

72.843 

.607 

10.630 

.Average  .  ..3'     7V'       3'     6.f'       .527       1.-1.837       74.258       .641       8.735 

Additional    Openings   Sampled   by   M.    A.    Miller:    Analyzed    by 
H.   Froehling. 


Maj)         Thickness     Coal 

No.  f)f  seam  Sampled     Water  V.  M. 

76    W 5'     0"       4'     9"       .5,50  18.000 

71    W 4'     2"       3'  10  "       ..520       17.430 

70    W 4'       *"       3'     0*"        .480  18  220 


F.  C. 

Sul. 

Ash. 

Phos. 

75.000 

6.38 

6.450 

.003 

78.7.50 

.192 

3.300 

.002 

75.400 

.226 

5.000 

.003 

Average       .1'     5"       1'     iV       .516       17.883       76.383       .352       5.216       .003 
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R — Raleigh  County  samples.      W — Wyoming  County  Samples. 

No.  102  R — Located  1  mile  up  Tommy  Creek,  a  branch  of  Winding 
Gulf,  in  Raleigh  County. 

No.  166  R — Located  at  the  mouth  of  Laurel  Fork  of  Stone  Coal  Creek, 
in  Southern  Raleigh  County. 

No.  165  R — Located  on  Stone  Coal  Creek,  1  mile  above  the  mouth  of 
Laurel  Fork  of  same,  in  Southern  Raleigh  County. 

No.  167  R — Located  on  Tommy  Creek,  2i  miles  above  the  mouth  of 
Stone  Coal  Creek,  and  0.4  of  a  mile  below  the  mouth  of  Bragg  Branch  of 
Tommy  Creek,  in  Southern  Raleigh  County. 

No.  76  W — On  the  south  side  of  Guyandotte  River,  2i  miles  above  Joe 
Branch  P.  O.,  in  Wyoming  County. 

No.  71  W — On  north  side  of  Guyandotte  River  at  Joe  Branch  P.  O., 
just  below  the  mouth  of  Still  Rim,  in  Wyoming  County. 

No.  79  W — On  Slab  Fork  of  Guyandotte  River,  2i  miles  up  from 
mouth  of  former,  and  i  mile  below  the  mouth  of  Cedar  Creek  Branch,  in 
Wyoming  County. 

POCAHONTAS  NO.  4  COAL. 


Overlying  the  famous  No.  5  coal  of  the  Pocahontas  group 
by  an  interval  varying  from  60  to  90  feet  above  the  base  of  No.  5, 
we  find  in  McDowell  County  another  very  important  coal  which 
persists  westward  beyond  the  boundary  of  No.  3,  and  is  fre- 
quently thicker  and  more  valuable  than  the  latter. 

Along  Tug  River  where  this  coal  rises  to  the  surface  above 
Welch  it  was  first  mistaken  for  No.  j,  and  not  until  after  Mr. 
Eavenson,  the  Chief  Engineer  of  the  U.  S.  Coal  and  Coke  Co., 
had  made  many  investigations  was  the  truth  of  the  matter  de- 
termined. The  two  coals  are  quite  similar  in  composition,  ex- 
cept that  there  is  often  an  impure  bony  coal,  called  "black  rash" 
by  the  miners,  in  the  upper  portion  of  No.  4,  and  this  coal  nearly 
always  has  a  "draw  slate"  or  impure  fire  clay  in  its  immediate 
roof  which  gives  trouble  in  mining. 

The  numerous  vertical  sections  already  given  reveal  the 
stratigraphic  horizon  of  Coal  No.  4,  as  well  as  its  thickness  at 
many  points  from  the  region  of  New  River  south-westward 
across  Raleigh,  Wyoming,  Mercer  and  McDowell  Counties. 

This  A^o.  4  coal  is  mined  by  a  shaft  200  feet  deep  on  the 
N.  &  W.  R.  R.  two  miles  and  a  half  east  from  Welch  by  the 
Dixon-Pocahontas   Fuel    Co.,   under   lease   from   the  Pocahontas 
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Coal  and  Coke  Co.,  where  Mr.  Hennen  made  the  following  meas- 
urements in  the  shaft  at  the  North  Side  mine: 


Ft   In. 


1.  Interval  from  top  of  shaft 

2.  Sandstone    

3.  Coal,   slaty 0' 

4.  Coal,  soft 2 

.5.  Slate,    gray 0 

6.  Coal,   soft 1 

7.  Slate,    gray 0 

8.  Coo/,  soft 1 

9.  Fire  clay 0 


.153 
.    45 


3"  "I 

0 

Of 

7 

OJ 
4 
4 


Elevation  top  of  shaft  (spirit  level),  1379.50  A.  T. ;  Elevation  bottom 
of  coal, (spirit  level),  1174.25  A.  T. ;  Greatest  rise  south-east;  Sample  from 
Nos.  4,  6,  and  8,  for  analysis  of  which  see  Table  No.  1,  page  166;  Capacity 
of  mine,  250  tons ;  Men  employed,  65 ;  Shipped  as  steam  and  domestic  fuel 
both  east  and  west. 

The  same  company  is  sinking  another  shaft  to  No.  4  coal, 
on  the  south  side  of  the  railroad  and  tJt  mile  above,  and  here  Mr. 
J.  M.  Davis,  the  Superintendent,  reports  the  rock  material  above 
No.  4  as  quite  different  from  that  at  the  north  side  mine  where 
there  was  much  sandstone,  while  on  the  south  side  there  is  much 
slate. 

This  No.  4  coal  has  been  mined  quite  extensively  along  Tug 
River  in  the  vicinity  of  Gary,  McDowell  County,  a  few  miles 
above  Welch,  by  the  United  States  Coal  and  Coke  Co.  in  con- 
nection with  Coal  No.  5,  65  to  70  feet  below  it,  the  coal  being 
operated  under  lease  from  the  Pocahontas  Coal  and  Coke  Co. 

Mine  No.  i  of  the  United  States  Coal  and  Coke  Co.  on  this 
No.  4  coal  is  located  about  6  miles  S.  E.  from  Welch  and  a  mile 
below  Gary,  and  there  Mr.  Hennen  found  the  following  suc- 
cession : 

Ft.  In. 

1.  Slate 

2.  Slate  streaked  with  coal  ("black  rash") 1' 

3.  Coal,  .soft   sulphurous 0 

4.  Bone,  1"  to 0 

5.  Coal,    soft 1 

6.  Bone,  1"  to 0 

7.  Coal,  soft 2 

8.  Bone    0 

0.  Coal,    soft n 

10.     Fire  clay 

I'Jevation  A.  T.  (spirit  level),  1311':  Greatest  rise  S.  35°  F. :  Capacity, 
1100  ifitTi   from  bnih  \n.  4   mid    \'n.  I!  I)f<l^  ;   Mrn  employed  in  both,  160; 


10 


7  10 
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Sample  from  Nos.  5,  7,  and  9,  for  analysis  of  which  see  Table  No.  1,  page 
166;  Coal  all  coked  on  the  property;  Authority  for  mine  data,  Jno.  L.  Mul- 
len, mine  foreman. 

Mine  No.  2  of  the  U.  S.  Coal  and  Coke  Co.  on  this  No.  4 
coal  is  about  one-half  mile  north-west  from  Gary,  McDowell 
County,  and  there  Mr.  Hennen  made  the  following  measure- 
ments : 

Ft.  In. 

1.  Slate,   fair  roof 

2.  Coal,  slaty,  "black  rash" 1'        0"  ] 

3.  Bone... 0         1\  \ 

4.  Coal,  soft 2        li  I 

5.  Bone    0         2     J- 6     1 

6.  Coo/,   soft 2         3     I 

7.  Bone    0         3     j 

8.  Coal,    soft 0         2    J 

9.  Fire  clay 

Elevation  (spirit  level),  1462'  A.  T. ;  Greatest  rise,  S.  35°  E. ;  Butts  S. 
45°  E. ;  Faces  S.  45°  W.  irregular;  Capacity  of  mine,  1100  tons;  Men 
employed,  150;  Sample  from  Nos.  4,  6,  and  8,  for  analysis  of  which  see 
Table  No.  1,  page  166;  Most  of  coal  manufactured  into  coke  on  property, 
but  some  shipped  to  Sharon,  Pa.,  for  use  in  by-product  coke  ovens  mixed 
with  other  coals ;  Authority  for  mine  data,  Hr  N.  Eavenson,  Chief 
Engineer. 

Mine  No.  j  of  the  United  States  Coal  &  Coke  Co.  on  No.  4 
coal  is  one  mile  north-east  from  Gary,  McDowell  County,  on 
Adkins  Branch,  and  there  Mr.  Hennen  measured  the  following 
section : 

Ft.  In. 

1.  Slate,  bed  roof 

2.  Coal,  slaty  and  sulphurous 0'        4"  ] 

3.  "Sulphur  band" 0         2     | 

4.  Cofl/,   soft 2         4     I 

5.  Bone,  1"   to 0        2    j- 5     7 

6.  Coal,soit 1         7     |     No.  4: 

7.  Bone,  1"  to 0         2     | 

8.  Coal,  soft 0      10   J 

9.  Shales  and  concealed 75     0 

10.  Pocahontas  coal  No.  3 5     6 

Elevation  (spirit  level).  No.  4  coal,  1548.4  A.  T. ;  Greatest  rise,  S.  35° 
E. ;  Butts,  N.  45°  W. ;  Faces,  S.  45°  W. ;  Mine  capacity,  1000  tons;  Men 
employed,  133 ;  Sample  from  Nos.  4,  6,  and  8,  for  analysis  of  which  see 
Table  No.  1,  page  166;  Coal  mostly  coked  on  premises,  some  shipped  to 
Sharon  and  .used  in  by-product  ovens ;  Authority  for  mine  data,  Howard 
N.  Eavenson,  Chief  Engineer,  and  M.  T.  Brady,  mine  foreman. 
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Mine  No.  u  of  the  United  States  Coal  &  Coke  Co.  on  Coal 
A^o.  4  is  about  one  mile  and  a  half  east  from  Gary  on  up  Tug 
River.  The  mine  is  new  and  both  Nos.  4  and  3  are  operated. 
^Iv.  Hennen  made  the  following  measurements  here: 

Ft.  In. 

1.  Slate,  poor  roof,  fossil  plants 

2.  Coal,  slaty,  "black  rash" 1'       5"  ] 

3.  Coal,   soit 2         9 

4.  Bone    0         iH 6     5* 

5.  Coal,   soil 1         0    fA^o-  4 

6.  Slate,  black , 0        2    | 

7.  Coal,  soft 1        0   J 

8.  Slate  and  concealed 70     0 

9.  Coal,  Pocahontas  No.  3 6     2 

Elevation  (spirit  level)  No.  4  coal,  1683'  A.  T. ;  Greatest  rise,  S.  35° 
E. ;  Butts,  S.  45°  E. ;  Faces,  S.  45°  W. ;  Capacity  from  both  seams,  1500 
tons,  when  running  full ;  Sample  from  Nos.  3,  5,  and  7,  for  analysis  of 
which  see  Table  No.  1,  page  166 ;  Authority  for  mine  data,  H.  N.  Eaven- 
son,  Chief  Engineer. 

Mine  No.  6  of  the  United  States  Coal  &  Coke  Co.  on  Coal 
No.  4  is  located  on  Sand  Lick  Branch  of  Tug  River,  one  mile 
and  a  half  south  from  Gary,  McDowell  County,  and  there  ]\Ir. 
Hennen  made  the  following  measurements : 

Ft.  In. 

1.  Sandstone    

2.  "Draw"    slate 0    8 

3.  Slaty  Coal,  "black  rash" 1'       3"  1 

4.  Slate,  black 0        1 

5.  Coal,   soft 2        5i  I 

6.  Bone    0         2     J- 7     5i 

7.  Coal,   soit 3  i\     No.  i 

8.  Slate  with  streaks  of  coal 0        2    | 

9.  Coal,  soft 0        3*  J 

10.  Fire    clay 

Elevation  (spirit  level),  1572.2  A.  T. ;  Greatest  rise,  S.  35°  E. ;  Capa- 
city, 1200  tons;  Coal  manufactured  into  coke  on  property,  and  also  shipped 
to  Sharon,  Pa.,  for  making  coke  in  by-product  ovens;  Sample  from  Nos. 
5,  7,  and  9,  for  analysis  of  which  see  Table  No.  1,  page  166 ;  Authority  for 
mine  data,  H.  N.  Eavenson,  Chief  Engineer,  and  A.  E.  Morgan,  Division 
Engineer. 

Mine  No.  7  of  the  United  States  Coal  and  Coke  Co.  on  Coal 
No.  4  is  also  situated  on  Sand  Lick  Branch  of  Tug  River  about 
two  miles  south  from  Gary,  INTcDowelJ  Ccninty,  and  there  Mr. 
llciincii  made  the  following  nuMsiirctncnts : 
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Ft.  In. 

1.  Sandstone   

2.  "Draw"   slate 0     3 

3.  Coal,    slaty,    "black    rash" 1'        4"  ] 

4.  Slate,  black 0        1    | 

5.  Coal,   soft 3         0    I 

6.  Bone  0         1     [ 8     1 

7.  Coal,   soit 2       11    |     No.  4 

8.  Slate,  black  2"  to 0         2i  | 

9.  Coal,,  soft." 0        54  J 

10.     Fireclay 

Elevation  (spirit  level),  1635.6  A.  T. ;  Greatest  rise,  S.  35°  E. ;  Mine 
capacity,  1100  tons ;  Coal  mostly  manufactured  into  coke  on  property ; 
Sample  from  Nos.  5,  7,  and  9,  for  analysis  of  which  see  Table  No.  1,  page 
166;  No.  3,  the  "black  rash"  of  the  miners,  is  too  high  in  ash  for  use  and 
is  generally  used  as  the  mining  seam,  and  rejected;  Authority  foj:  mine 
data,  H.  N.  Eavenson,  Chief  Engineer. 

Mine  No.  8  of  the  United  States  Coal  and  Coke  Co.  is  still 
farther  up  Sand  Lick  Branch,  two  miles  and  a  half  south  from 
Gar}^  McDowell  County,  and  there  Mr.  Hennen  measured  the 
following  structure : 

Ft.  In. 

1.  Sandstone    

2.  "Draw    slate" 0    3 

3.  Coal,  slaty,  "black  rash" 1'        7"  ] 

4.  Slate,  black 0        1    | 

5.  Coal,   soit 3         3     | 

6.  Bone     0         2    \ 8     1* 

7.  Coal    2         3 

8.  Slate,  black 0        l4 

9.  Coal,    soft 0         8 

10.  Fire    clay 

Elevation  (spirit  level),  1700.3  A.  T. ;  Greatest  rise,  S.  35°  E. ;  Mine 
capacity,  600  tons ;  Sample  from  Nos.  5,  7,  and  9,  for  analysis  of  which  see 
Table  No.  1,  page  166 ;  All  coal  manufactured  into  coke  on  the  premises  in 
173  bee  hive  ovens ;  Coke  shipped  to  Chicago  and  Columbus,  O. ;  No.  .? 
coal  crops  75'  to  80'  lower,  but  is  only  about  3  feet  thick ;  Authority  for 
mine  data,  H.  N.  Eavenson,  Chief  Engineer. 

A4ine  No.  p  of  the  United  States  Coal  &  Coke  Co.  is  the  last 
mine  on  Sand  Lick  Branch,  4  miles  south  from  Gary,  McDowell 
County,  and  there  Mr.  Hennen  made  the  following  measure- 
ments : 

Ft.  In. 

1.  Sandstone 

2.  "Draw"  slate, 0     6 
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3.  Coal,  slatv,   "black  rash" 1'  2" 

4.  Slate,    black 0  1 

5.  Coal,   soft 3  0 

6.  Bone    0  li 

7.  Coo/,   soft 3  3i 

8.  Slate,  black 0  2 

9.  Coal   soft 0  9 

10.  Fire    clay 


Ft.  In. 


8     7 

No.  4  ■ 


Elevation  (spirit  level),  1789.6  A.  T. ;  Greatest  rise,  S.  35°  E. ;  Mine 
capacity,  3000  tons ;  sample  from  Nos.  5,  7,  and  9,  for  analysis  of  virhich 
see  Table  No.  1,  page  166.  New  mine,  no  ovens  will  be  built,  but  all  of 
the  coal  shipped  to  the  by-product  oven  plants  of  the  U.  S.  Coal  and  Coke 
Co.,  at  Sharon,  Pa.,  and  other  points ;  Authority  for  mine  data,  H.  N. 
Eavenson,  Chief  Engineer. 

The  "black  rash"  described  in  these  several  sections  as  com- 
ing in  the  roof  of  No.  4  Pocahontas  coal  is  an  impure  slaty  form 
of  coal  w^hich  varies  greatly  in  quality  within  short  distances. 
Sometimes  it  will  be  fairly  good  coal  and  then  within  a  few  hun- 
dred feet  change  to  one  with  40  to  45  per  cent  of  ash,  so  that  its 
only  use  for  generating  power  would  appear  to  be  for  producer 
gas  in  connection  with  the  gas  engine. 

The  following  communication  from  Mr.  Howard  N.  Eaven- 
son, Chief  Engineer  of  the  United  States  Coal  and  Coke  Co., 
will  illustrate  the  character  of  this  "black  rash"  of  the  miners : 

Gary,  McDowell  Co.,  ^^'.  Va.,  May  23,  1908. 

Dr.  I.  C.  IJliite,  State  Geologist, 

Morgantown,  W.  Va. 
My  Dear  Sir  : — 

"In  reply  to  your  letter  of  the  21st  instant,  I  can  give  you  the  follow- 
ing analyses  of  the  black  rash  on  top  of  our  No.  4  seam  at  our  various 
mines. 

No.  1  Works — Ash  42.96,  volatile  matter  14.76,  fixed  carbon  42.28. 

At  No.  2  Works,  the  extremes  of  seven  analyses  made  from  different 
samples  at  different  sections  of  the  mines  are  as  follows : 

Mininnnn — Ash  26.03,  volatile  matter  16.82,  fixed  carbon  57.15.  Maxi- 
mum— Ash  48.78,  volatile  matter  14.14,  fixed  carbon  37.08,  specific  gravity 
1.75. 

At.  No.  3  Work.s — Maximum  and  niininnini  of  twelve  samples  show 
the  following : 

Minimum — Ash  15.90,  volatile  maltcr  18.00,  fixed  carlwn  66.10.  Maxi- 
mum— Ash  45.15,  volatile  matter  14.35,  fixed  carbon  40.50. 

The  worst  of  these  more  nearly  represents  the  average  than  the  best. 

At  our  No.  8  Mine  on  Sand  Lick  Crock,  the  average  analysis  is  about 
— Ash  48.90,  volatile  matter  13.93,  fixed  carbon  37.17. 
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You  are  aware,  of  course,  that  this  rash  changes  its  character  within 
very  short  distances,  and  that  sometimes  it  contains  a  large  amount  of 
good  coal,  in  which  cases  the  ash  would  be  much  lower  than  where  this 
coal  was  not  present.  Our  analyses  were  not  made  for  sulphur  and  phos- 
phorus, but  I  have  no  reason  to  think  that  these  are  higher  than  in  the 
rest  of  the  seams." 

Howard  N.  Eavenson, 
Chief  Engineer  U.  S.  C.  &  C.  Co. 

The  Black  Wolf  Mine  of  the  Black  Wolf  Coal  and  Coke  Co. 
is  about  7  miles  east  from  Gary.  The  mine  was  just  being 
opened  on  coal  No.  4  when  Mr.  Hennen  visited  the  locality,  and 
obtained  the  following  measurements  : 

Ft.  In. 

Slate   

Slaty    coal «.  .  .  .   0'        4"  ] 

Coal,  soft 2       10    I 

Slate,  black 0        2    [ 6     5 

Coal,   soft 1       11    I  No.  4 

Bone    0        li  I 

Coal  soft 1  i  ] 

Fire  clay,  sandstone  and  concealed 60     0 

f  coal  1'     5"  1 


Coal  No.  3   " 


coal,   gray  0  4 

coal  1  5 

slate  0  2 

coal  1  2 


Elevation  (barometric),  2000.0  A.  T. ;  Greatest  rise,  S.  E. ;  Mine  capa- 
city, 600  tons ;  Expect  to  employ  225  men ;  Sample  from  Nos.  3,  5,  and  7, 
for  analysis  of  which  see  Table  No.  1,  page  166 ;  Principal  office.  Bearing, 
McDowell  County,  W.  Va. ;  Authority  for  mine  data,  E.  C.  Berkeley,  Gen- 
eral Manager,  Black  Wolf  Coal  &  Coke  Co. 

The  Pocahontas  No.  j  coal  is  not  mined  here  but  has  been 
opened  by  Mr.  Berkeley,  who  gives  for  it  the  structure  reported 
under  No.  9  of  the  section. 

The  samples  of  coke  made  from  Coal  No.  4  collected  by  Mr. 
Hennen  from  the  ovens  of  the  United  States  Coal  &  Coke  Co.  in 
the  vicinity  of  Gary  give  the  following  results  for  its  chemical 
composition : 
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ANALYSES  OF  COKE  FROM  POCAHONTAS 
COAL  NO.  4. 

Coking. 

Xos.  Mois.      V.  M.       F.  C.      Ash.         Sul.       Phos.  Time. 

1    1.80         2.80         88.30         7.10         0.71         .008         48  hours 

2    0.35         0.85         89.40         9.40         0.67         .008         48  hours 

3 0.40         0.60         89.51         9.49         0.65         .016         48  hours 

Average    0.85         1.41         89.07         8.66         0.67         .011 

Analyses  ^ 

Nos. 

1.  Mine  No.  3 — United  States  Coal  &  Coke  Company,  near  Gary,  mouth 

of  Sandy  Lick  Creek,  of  Tug  River,  McDowell  County. 

2.  Mine  No.  7 — United   States   Coal  &  Coke  Company,  2  miles  east  of 

Gary,  on  Sandy  Lick  Creek  of  Tug  River,  McDowell  County. 

3.  ]\line  No.  8 — United  States  Coal  &  Coke  Company,  2i  miles  south  of 

Gary,  on  Sandy  Lick  Creek  of  Tug  River,  McDowell  County. 

The  following  Table  No.  1  of  new  analyses  of  Pocahon- 
tas coals  No.  5  and  No.  4  by  Prof.  B.  H.  Hite  and  Mr.  Leicester 
Patton,  chemists  of  the  Survey,  from  samples  collected  by  Ray  V. 
Hennen,  Assistant  Geologist,  shows  the  composition  of  these 
coals  at  the  several  mines  just  described : 


TABLE    No.    1— ANALYSES    OF    THE    NEW    RIVER- POCAHONTAS  COALS. 


Air  Dried  Samples. 


PROXIMATE. 


ULTIMATE. 


Pocahontas  No.  3  Coal.  ^ .  Calo.  Calcu. 

Nos.           Mois.  V.  M.  F.  C.  Phos.  Ash.    Sul.       C.  H.  O.  N.  B.T.U.  B.T.U. 

1  0.85  17.15  76.40  .005  .5.60  0.82  84.56  4.31  3.78  0.96  15085  14711 

2  0.65  17.80  76.45  .006  5.10  1.02  85.28  3.90  3.74  0.96  14949  14511 

8  0.60  14.30  79.87  .027  5.23  0.74  85.21  4.31  3.58  0.93  15358  14818 

4  1.36  12.99  80.10  .009  5.56  0.74  83.16  4.73  4.88  0.93  14682  14680 

6  1.50  15.14  78.13  .011  5.23  0.77  84.11  4.28  4.66  0.95  14887  14559 

6  1.70  16.04  77.67  .012  4.69  0.69  85.02  4.51  4.25  0.94  15029  14863 

7  1.05  16.67  76.17  .006  6.11  0.72  85.10  4.37  2.75  0.95  15176  14905 

8  0.65  16.35  79.65  .011  3.25  0.60  87.19  4.30  3.62  0.94  15371  15093 

9  1.30  15.44  71.81  .006  5.45  0.86  82.85  4.87  5.02  0.95  14939  14713 

10  1.35  16.01  78.38  .006  4.26  0.51  85.32  4.27  4.74  0.90  15134  14710 

11  1.70  14.92  80.12  .004  3.26  0.59  87.38  4.07  3.76  0.94  15300  14947 

1«  1.25  15.99  78.02  .004  4.74  0.66  83.97  4.00  5.69  0.96  14829  14292 

13  1.50  16.62  74.01  .008  8.87  0.49  82.01  3.73  3.97  0.93  14435  14901 

14  1.50  15.50  79.02  .005  3.98  0.63  86.73  4.17  3.53  0.96  15468  15016 

15  1.26  14.95  78.38  .006  6.42  0.66  83.63  4.18  6.37  0.95  14820  14350 

Average  ..1.21  16.66  77.61  .008  5.11  0.69  84.76  4.26  4.22  0.94  15027  14738 

Pocahontas  No.  4  Coal. 

16   0.75  16.10  78.72  .014  4.43  0.56  86.40  4.41  3.09  1.11  16340  15101 

17  1.05  13.07  78.61  .004  7.27  0.75  82.82  3.96  3.99  1.21  14640  14220 

18  0.75  13.33  80.06  .005  5.87  0.57  85.04  .3.93  3.63  0.96  14981  14549 

19  1.05  15.51  78.13  .006  5.31  0.97  83.47  4.08  5.22  0.95  14811  14308 

20  1.25  16.05  76.54  .007  5.16  0.66  84.85  3.94  3.46  0.93  14791  M.')48 

21  0.45  16.65  77.52  .012  5.28  0.79  86.03  4.33  2.57  0.90  15500  15036 

22  0.60  16.52  78.45  .004  4.43  0.53  87.17  4.43  2.47  0.97  15110  15263 

23  1.20  16.38  78.75  .002  3.67  O.o5  86.19  3.9.^  4.70  0.9R  1.519:!  14030 

24  1.35  16.63  78.53  .003  3.49  0.63  86.33  4.17  4.42  0.96  15332  14827 

26  1.30  16.44  79.23  .004  3.03  0.60  87.19  4.47  3.74  0.97  15633  15185 

Averse  ..0.97  16.67  78.45  .011^4.89  0.66  85.55  4.16  3.73  0.99  15123  14765 

Fire  Creek  Coal. 

26  0.65  18.00  7S.63  .019  2.72  0.63  86.67  4.54  4.11  1.33  15470  15119 

27   1.15  19.60  75.27  .006  3.98  0.61  85.56  4.05  4.54  1.26  14970  14627 

28  0.70  17.52  77.89  .008  3.98  0.76  85.06  4.66  4.37  1.27  15290  14954 

Average  ..0.83  18.37  77.26  .011  3.56  0.67  85.76  4.41  4.34  1.28  15243  14900 

Beckley  Coal. 

29  0.75  16.49  78.32  .013  4.44  0.72  85.93  4.10  3.48  1.33  15100  14798 

30  0.85  18.15  75.32  .007  5.68  0.93"  82.11  4.36  5.64  1.28  14820  14242 

31   0.80  16.18  80.69  .006  2.33  0.56  88.31  4.40  3.07  1.33  15380  15358 

32  0.70  16.35  78.92  .011  4.03  0.77  85.11  4.27  4.43  1.39  15192  14717 

38  0.90  16.30  79.18  .028  3.62  1.01  86.67  4.60  2.82  1.38  15208  16203 

Average  .0.80  16.69  78.48  .022  4.02  0.79  85.62  4.33  3.89  1.34  15140  14863 


Same  Samples  Corrected  for  Moisture. 


PROXIMATE. 


ULTIMATE. 


Pocahontas  No.  3 
Nos.    Mois.  V.  M. 


Coal. 
F.  C. 


Phos.   Ash.  Sul. 


H.    O. 


Calo.   Calcu. 
N.  B.T.U.  B.T.U. 


2 1.46  17.66  75.82 

3  1.49  14.18  79.14 

4 1.88  12.92  79.67 

6  2.11  15.04  77.65 

6  2.23  15.96  77.24 

7  1.60  16.58  75.74 

8  1.72  16.18  78.78 

9  1.94  16.35  77.29 

10  1.89  16.93  77.94 

11 

12  1.78  15.91  77.59 

13  2.13  15.53  73.51 

14 

16  1.78  14.87  77.96 

Average  ..1.83  15.51  77.36 

Pocahontas  No.  4  Coal. 

16  1.36  16.00  78.24 

17  1.32  13.03  78.40 

18  1.10  13.28  79.77 

19  1.62  15.42  77.68 

20  2.14  15.91  75.84 

21  3.32  16.17  75.28 

22  1.13  16.43  78.03 

23  1.94  16.25  78.16 

24  1.92  16.54  78.07 

25  2.01  16.33  78.65 

■\verage  ..1.78  15.53  77.81 

Fire  Creek  Coal. 

26  0.78  17.98  78.52 

27  1.33  19.67  75.12 

28  1.04  17.46  77.62 

.Average  ..1.05  18.33 77.08 

Beckley  Coal. 

29  0.99  16.46  78.12 

30  1.10  18.11  75.12 

31  0.96  16.15  80.66 

32  2.15  16.11  77.77 

33  1.41  16.22  78.77 

Average  ..1..32  16.51  78.07 


.001 
.027 
.009 
.011 
.012 
.006 
.011 
.006 
.006 

.004 
.008 


5.06  1.01  84.61 

5.19  0.74  84.45 
5.53  0.74  82.72 

5.20  0.77  83.59 
4.57  0.69  84.67 
6.08  0.72  84.66 
3.32  0.60  86.26 
6.42  0.86  82.32 
4.24  0.51  84.86 


0.95  14828  14481 

15222  14713 

14604  14611 

14795  14497 

4.66  0.94   14949  14813 

3.16  0.95   15093  14842 


4.41  4.28  0.93 

4.79  5.29  0.93 

4.35  6.14 

4.67  4.66 
4.43 


0.95 


4.42  4.46  0.94  15207 
4.94  6.61  0.95  14843 


0.14 
.004 
.005 
.006 
.007 
.012 
.004 
.002 
.003 
.004 


4.40  0.56  85.88 
82.60 


7.25  0.75 
5.85  0.57 
5.28  0.97 
6.11  0.66 

0.77 


5.23 

4.41 

3.64 

3.47  0.63 

3.01 


84.74 

82.90 

84.09 

83,55 

0.53   86.71 

0.55   85.55 

85.84 

0.60  86.58 


4.48  8.57  ,1.11 
3.99.  4.20  1.21 
3.97  3.91  0.96 
4.14  6.76  0.95 
4.04  4.17 
4.65  4.9:1 

4.49  2.89 
4.02 
4.23 
4.55  4.29  0.97 


0.93 
0.87 
0.97 
5.28  0.96 
4.87  0.96 


.011 


4.25  4.39  0.99 


16247 
14601 
14929 
14727 
14658 
15051 
15030 
15081 
15245 
15521 
14999 


.019  2.72 
.006  3.98 
.008  3.88. 


14963 
14643 


5.16  0.90  15052  14652 


4.72  0.66  83.53  4.06  6.07  0.96  14750  14223 
8.83  0.49  81.49  3.80  4.46  0.93  14344  13864 


.006  5.39  0.55  83.08  4.24  -6.79  0.96  14742  14309 
.009  6.29  0.69  83.84  4.36  4.86  0.94  14869  14561 


15007 
14197 
14506 
14220 
14441 
14C82 
16198 
14549 
14755 
,15103 
14666 


0.63  86.56  4.55  4.21  1.33  15461  15108 
0.61  85.41  4.07  4.67  1.26  14943  14614 
0.76  84.76  4.70  4.63  1.27  15238  14910 


.011  3.53  0.67  85.58  4.44  4.50  1.28  15210  14878 


.013  4.43  0.72  86.73  4.13  3.68  1.33  16064  14778 

.007  5.67  0.93  81.91  4.39  6.82  1.28  14783  14220 

006  2.33  0.56  88.17  4.42  3.19  1.33  15355  15340 

.011  3.97  0.76  83.87  4.43  5.60  1.37  14870  14640 

.028  3.60  1.01  86.23  4.56  3.24  1.37  15131  15140 


.013  4.00  0.79  85.18  4.38  4.30  1.33  1604£  14808 
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LOCATION  OF  SAMPLES  IN  TABLE  NO.  1 
Pocahontas  No.  3  Coal. 

1.  Berwind  Mine  No.  1,  New  River  and  Pocahontas  Consolidated  C.  &  C. 

Co.,  near  Berwind,  McDowell  County. 

2.  Berwind  Mine  No.  3,  New  River  and  Pocahontas  Consolidated  C.  &  C. 

Co.,  near  Berwind,  McDowell  County. 

3.  Jed  Branch  Shaft  Mine,  Jed  C.  &  C.  Co.,  8i  miles  up  Tug  Fork  from 

Welch,  McDowell  County. 

4.  Mine  No.  1,  U.  S.  C.  &  C.  Co.,  1  mile  N.  W.  of  Gary,  McDowell 

County. 

5.  Mine  No    11,  U.  S.  C.  &  C.   Co.,  l4  miles  east  of  Gary,   McDowell 

County. 

6.  Mine  No.  4,  U.   S.  C.  &.  C.   Co.,  2i  miles  east  of  Gary,   McDowell 

County. 

7.  Mine  No.  5,  U.  S.  C.  &  C.  Co.,  3  miles  east  of  Gary,  McDowell  County. 

8.  Page  Mine,  Page  C.  &  C.  Co.,  8  miles  east  of  Gary,  McDowell  County. 

9.  Pawama  Mine,  Pawama  C.  &  C.  Co.,  near  Matoaka,  Mercer  County. 

10.  Weyanoke  Mine,  The  Weyanoke  C.  &  C.  Co.,  4  mile  west  of  Giatto, 

Mercer  County. 

11.  Smokeless  Mine,  Smokeless  C.  &  C.   Co.,  mouth  of  Big  Branch  of 

Wide  Mouth  Creek,  Mercer  County. 

.12  Hiawatha  Mine,  Hiawatha  C.  &  C.  Co.,  2  miles  north  of  Matoaka, 
Mercer  County. 

13.  Piedmont  Mine,  Piedmont  Colliery  Co.,  2  miles  up  Big  Branch  of 
Wide  Mouth  Creek,  Mercer  County. 

.14  Spring  Mine,  Spring  Coal  Mining  Co.,  I  mile  south  of  Wenonah,  Mer- 
cer County. 

15.  Wenonah  Mine,  Wenonah  C.  &  C.  Co.,  5  miles  north  of  Matoaka,  Mer- 

cer Co. 

Pocahontas  No.  4  Coal. 

16.  North  Side  Shaft  Mine,  Dixon  Pocahontas  Fuel  Co.,  24  miles  east  of 

Welch,  McDowell  County. 

17.  Mine  No.  1,  U.  S.  C.  &  C.  Co.,  6  miles  south-east  of  Welch,  McDowell 

County. 

18.  Mine  No.  2,  U.  S.  C.  &  C.   Co.,  *  mile  N.  W.  of  Gary,  McDowell 

County. 

19.  Mine  No.  3,  U.   S.  C.  &   C.  Co.,  1   mile  N.   E.  of  Gary,   McDowell 

County. 

20.  Mine  No.  11,  U.  S.  C.  &  C.  Co.,  li  miles  east  of  Gary,  McDowell 

County. 

21.  Black  Wolf  Mine,  Black  Wolf  C.  &  C.  Co.,  7  miles  east  of  Gary,  Mc- 

Dowell County. 
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22.  Mine  No.  6,  U.  S.  C.  &  C.  Co.,  14  miles  south  of  Gary,  McDowell 

County. 

23.  Mine  No.  7,  U.  S.   C.  &  C.   Co.,  2  miles   south  of  Gary,  McDowell 

County. 

24.  Mine  No.  8,  U.  S.  C.  &  C.  Co.,  2j  miles  south  of  Gary,  McDowell 

County. 

25.  Mine  No.  9,  U.  S.  C.  &  C.  Co.,  4  miles  south  of  Gary,  T^IcDowell 

County. 

Fire  Creek  Coal. 

26.  Fire  Creek  IMine,  Douglas  Coal  Co.,  i  mile  south  of  Thurmond,  Fay- 

ette County. 

27.  Newlyn  Mine,  Newlyn  Coal  Co.,  1  mile  S.  W.  of  Thurmond,  Fayette 

County. 

28.  Quinnimont   Mine,   Stonewall    C.   &  C.   Co.,   near   Stonewall   Station, 

Raleigh  County. 

Beckley  Coal. 

29.  Mine  No.  4,  Piney  C.  &  C.  Co.,  on  west  side  of  Piney  River.  J  mile 

below  mouth  of  Little  Whitestick,  Raleigh  County. 

30.  Mine  No.  2,  Piney  C  &  C.  Co.,  7  miles   S.  W.  of  Prince,   Raleigh 

County. 

31.  Mine  No.  3,  Raleigh  C.  &  C.  Co.,  near  Raleigh  Station   (C.  &  O.  R 

R.),  Raleigh  County. 

32.  Eccles  (Wittenberg)   Shaft  Mine  No.  1,  New  River-Pocahontas  Col- 

liery Co.,  .5  miles  west  of  Beckley,  Raleigh  County. 

33.  Slab  Fork  Mine,  Slab  Fork  Coal  Co.,  2  miles  south  of  Jenny  Gap, 

Raleigh  County. 

POCAHONTAS  COAL  NO.  5. 

In  many  of  the  sections  from  the  U.  S.  Coal  &  Coke  Co., 
which  illustrate  the  structure  of  the  Pocahontas  .^roup  of  strata. 
a  coal  of  some  importance  occurs  15  to  30  feet  above  Mo.  ./,  and 
approximately  100  feet  above  the  bottom  of  coal  No.  ?.  It  has 
a  thickness  of  5'  0"  in  bore  hole  No.  .58  ;  of  2'  S"  in  No.  .59  ;  of 
2'  2"  in  No.  28;  of  ?'  Id"  in  No.  1 1  :  of  2  feet  in  No.  II;  of  2'  5" 
in  No.  35,  and  of  3'  4"  in  No.  39.  Hence,  althou.q^h  frequently 
absent  or  represented  only  by  a  thin  streak,  it  appears  to  be 
present  pretty  p:enerally  in  McDowell  County,  and  hence  may  be 
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regarded   as   of   some   commercial   importance,    although    it    has 
not  yet  been  mined  for  shipment  so  far  as  known. 

It  occurs  so  closely  above  No.  4  that  it  should  be  mined 
before  the  latter  seam  in  order  to  prevent  the  possibility  of  its 
being  broken  up  when  No.  4  is  taken  out  from  below. 

POCAHONTAS  COAL  NO.  6. 

At  130  to  180  feet  above  Pocahontas  coal  No.  5  there  occurs 
over  a  wide  area  another  coal  horizon  which  has  been  termed 
Pocahontas  No.  6. 

It  has  been  mined  for  local  supply  near  Pocahontas,  Vir- 
ginia, where  it  comes  180  feet  above  No.  3,  and  it  also  shows  on 
Mill,  Simmons,  Flipping,  Crane,  and  other  streams  which  put 
into  the  Bluestone  in  Mercer  County,  its  horizon  varying  from 
150  to  180  feet  above  the  base  of  No.  3. 

The  Survey  is  indebted  to  Mr.  Stuart  M.  Buck,  the  mining 
Engineer  of  Bramwell,  W.  Va.,  for  some  valuable  information 
concerning  this  No.  6  coal  at  the  locality  where  he  had  it  opened 
and  prospected  on  Crane  Creek,  immediately  above  an  opening 
on  No.  5  Pocahontas  at  the  Sagamore  mine.  The  following 
letter  of  Mr.  Buck  embodies  much  valuable  information  concern- 
'ng  this  No.  6  coal  in  Mercer  County : 

Bramwell,  W.  Va.,  November  20th,  1907. 
Dr.  I.  C.  White,  State  Geologist, 

Morgantown,  W.  Va. 
Dear  Sir  : — 

"Your  favor  of  the  16th  is  before  me  and  I  take  pleasure  in  replying. 
I  opened  the  seam  known  as  No.  6  Pocahontas  on  the  Sagamore  Lease, 
driving  under  cover  and  taking  the  section  at  eight  places.  On  Tolliver 
Branch  I  drove  an  entry  and  air  course  for  a  distance  of  about  200'  and 
mined  the  coal  commercially,  in  a  small  way,  for  some  time.  A  consider- 
able part  of  it  was  coked.  The  elevation  above  the  floor  of  No.  3,  at 
the  point  where  I  proposed  to  work  was  150',  but  the  interval,  accord- 
ing to  the  openings  made  by  the  Land  Company,  varies  between  100  and 
177  feet.  This  variation  is  in  part  due  to -the  irregularity  of  No.  3,  which 
is  greater  than  that  of  No.  6." 

"As  to  the  designation  of  No.  6,  I  am  by  no  means  sure  that  it  is  cor- 
rect, and  am  not  a  little  inclined  to  think  it  is  really  No.  4.  What  is 
usually  called  No.  4  is,  I  think,  the  upper  split  of  No.  3.  The  record  of 
the  Land  Company  calls  for  a  35'  interval,  though  this  a  little  more  than 
what  I  recall.  This  is  the  'split'  which  began  with  a  feather  edge  in  the 
Angle  Colliery.    I  believe  traces  of  coal  have  been  found  on  Crane  Creek 
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about  40'  and  60'  above  the  'split',  but  the  coal  is  reported  as  only  2"  thick. 
These  traces  should  not  be  counted  without  further  investigation. 

Section  of  No.  6  (?)  Seani  , 

Strong  siliceous  slate 

Draw    slate 8"  to  10" 

Coal    39"  (36"  to  44".) 

Slate    18"  (24"  on   Flipping  C.  side.) 

Coal    6"  (12"  on  Flipping  C.  side.) 

"I  found  at  times  close  to  the  roof  a  layer  of  'black  rash'  from  i"  to 
1"  thick,  also  occasionally  a  little  sulphur-band.  These  were  confined  to 
the  upper  2"  of  the  coal. 

The  coal  is  clean,  with  the  exception  named.  It  has  a  good  mining 
streak  and  shoots  well.  The  slate  is  easily  taken  up  on  account  of  the  coal 
below  it.  The  coke  was  of  the  best  quality  and  of  fine  appearance.  Analy- 
sis of  coke  from  No.  6  (?)  Seam. 

Moisture  at  212  F 0.14% 

Volatile  combustible  matter 1.76 

Fixed  carbon 92.26 

Ash    5.26 


100.00 
Sulphur,  0.468%. 

"By  Froehling  &  Robertson,  Richmond,  Va. 

I  sent  I  car  load  of  this  coal  to  St.  Louis  for  Government  test.  It  was 
entered  under  my  name  and  you  will  find  the  records  very  full.  I  think, 
however,  that  some  error  was  made  in  their  foundrj'  test,  as  they  reported 
poor  results.  The  coke  was  made  by  them  and  not  shipped  by  me.  The 
coke  which  I  made  was  equal  in  appearance  to  any  in  the  Pocahontas  field, 
and  no  complaint  was  made  during  a  number  of  weeks  of  shipping.  In 
fact,  it  is  almost  impossible  for  a  coke  of  good  physical  structure  and  with 
the  above  analysis  to  give  poor  results,  if  properly  handled. 

I  should  add  that  the  No.  6  Seam  has  been  worked  to  some  extent  by 
the  Crane  Creek  Coal  &  Coke  Co. 

The  basin  of  good  coal  in  No.  6  Scam  appears  to  Iio  local,  as  slates 
come  in  within  a  couple  of  miles,  but  I  have  no  details. 

T  give  below  some  special  analyses  of  the  so-called  No.  6  scam  at 
Sagamore  made  by  Froehling  &  Robertson  : 

A  B  C  D 

Moisture     70%  .70%  .88%  1.08% 

Volatile   19.06  19.38  19.32  19.64 

Fixed  carbon 7r)..i4  74.91  74.02  76.02 

,'\sh    3.10  .-).01  5.78  3.26 

100.  100.  100.  100. 

.Su]i)lmr '8  .')')  .5.'')  .53 

.A — Screened  coal  over  2"  bars. 

B — Screened  coal  through  S"  bars. 

C — Sample  of  B  through  .">"  but  retained  on  V. 

D— Sann)lc  f)f  B  throiigli  1"  bars. 
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"1  had  the  tests  made  to  determine  if  any  part  of  the  coal  contained 
impurities  injurious  to  the  coke-.  The  analyses  were  all  good,  but  showed 
that  the  principal  impurity  was  a  small  amount  of  'rash'  breaking  into  sizes 
between  f"  and  i  inch." 

The  tests  of  this  coal  made  by  the  United  States  Geological 
Survey  at  St.  Louis  give  the  following  results  as  published  in 
Professional  Paper  No.  48,  Part  I,  pages  132  and  133,  and  258, 
and  Part  III,  pages  1364  and  1365 : 

WEST  VIRGINIA  NO.  10. 

Operator — Stuart  M.  Buck,  Bramwell,  W.  Va. 

Mine. — Experimental  drift,  Mora,  Mercer  County,  W.  Va.,  on  the 
Norfolk  and  Western  Railroad. 

Sampler. — J.  Shober  Burrows. 

Coal  Bed. — The  bed  of  coal  from  which  this  sample  was  taken  is 
designated  by  Mr.  Buck  the  No.  6  coal  bed.  It  is  not  being  worked  com- 
mercially at  present  in  this  region,  but  as  its  appearance  indicates  a  good 
grade  of  coal,  it  was  thought  desirable  to  test  it  for  coking  and  steaming 
purposes.  Accordingly  a  drift  was  driven  from  the  outcrop  to  solid  coal 
and  several  coking  tests  were  made  by  the  operator  before  a  sample  was 
shipped  to  the  testing  plant.  The  Sagamore  Colliery  Company  has  a  num- 
ber of  coke  ovens  and  a  complete  mining  equipment  on  the  property.  It 
has  for  some  time  been  mining  the  Pocahontas  coal,  immediately  below 
the  bed  from  which  the  sample  was  taken,  but  operations  were  recently 
discontinued  at  this  point.  It  is  probable,  however,  that  the  company  will 
open  mines  on  the  upper  bed  if  the  quality  of  the  coal  warrants  it,  although 
the  coal  is  somewhat  thinner  than  the  Pocahontas  bed.  Two  sections  of 
coal  shown  in  fig.  9  were  measured  in  this  experimental  mine.  Section  A 
was  measured  at  a  point  midway  between  the  entrance  and  the  face  of 
the  drift,  and  section  B  at  the  face  of  the  drift.  The  sections  are  as  fol- 
lows : 

Sections  of  Coal  Bed  in  the  Experimental   Mine  of 
Stuart  M.  Buck,  Mora,  W.  Va. 

SECTION  A. 

Ft.  In. 

Coal 0     2 

Bone  and  sulphur 0     2 

Coal 2  Hi 


SECTION  B. 
Coal    

Ft. 
. . .   0 

In. 

"Bone  and  sulphur 

Coal 

...    0 

2 

q 

Total  3     3i         Total  4     1 

Samples  for  Chemical  Analysis. — Two  samples  were  obtained  from 
this  mine  for  chemical  analysis.  Sample  A  was  taken  from  the  point 
where  section  A  was  measured,  and  sample  B  from  the  point  where  sec- 


172  THE   POCAHONTAS    COAL   GROUP. 

tion  B  was  measured.  They  were  procured  in  the  usual  manner,  by.  mak- 
ing a  cut  directly  across  the  face  of  the  coal  from  roof  to  floor  and  throw- 
ing out  the  parting  of  bone  and  sulphur.  About  20  pounds  of  material 
was  obtained  for  each  sample,  and  this  was  quartered  down  to  about  4 
pounds.  These  ultimate  samples  were  packed  in  air-tight  galvanized-iron 
cylinders  and  mailed  to  the  laboratory  at  the  testing  plant. 

Character  of  Car  Sample. — The  coal  to  be  tested  was  not  loaded  in 
the  presence  of  the  sampler,  as,  owing  to  the  temporary  character  of  the 
mine,  adequate  facilities  for  loading  a  car  in  a  reasonable  time  were  not  at 
hand.  From  the  drift  mouth  the  coal  was  dumped  into  a  steep  chute  about 
300  feet  long,  constructed  of  rough  boards  and  provided  with  three  gates 
distributed  at  different  distances  alpng  the  length  of  the  chute.  By  falling 
down  this  chute  and  striking  the  gates  the  coal  was  greatly  shattered,  and 
the  great  quantity  of  slack  which  was  thus  produced  was  increased  by 
dropping  the  coal  from  the  end  of  the  chute  into  a  mine  car.  It  was  then 
hauled  to  a  tipple,  where  it  was  again  dropped  into  a  five-eighths-inch 
screen,  which  removed  some  of  the  slack.  The  coal  was  loaded  in  an  open 
coal  car,  which  was  shipped  from  the  mine  on  October  10  and  received  at 
the  testing  plant  November  8,  1904. 
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Chemical  Analyses  of  West  Virginia  No.  10  Coal. 

(Lump  and  rim-of-mine  coal.    Received  from  Stuart  M.  Buck,  Mora, 
W.  Va.) 

Sample      Sample  of        Coke 

from       Coal  from  Sample 
Boiler  Test  Coke  Test       Test 

Ho.  54  b       No.  39  No.  39  c. 


Mine  Iline 

Sample         Sample 

No.  1  No.  2 

1244 


Car 

Sample 
a 

1471 
1.10 


Laboratory  sample  number.  .  .    1240 

Loss  of  moisture  on  air  dry- 
ing, per  cent 2.40         2.30 

Analysis  of  air-dried  samples  : 
Proximate — 

Moisture,  per  cent 55  .34  .65 

Volatile  matter,  per  cent.  18.55  19.96  18.80 
Fixed  carbon,  per  cent.  ..  77.19  76.50  75.92 
Ash    3.71  3.20         4.63 


1420         1415         1428 
1.20  0.90         3.10 


.55  .73  .60 

18.45  18.52  .55 

74.74  75.33  90.34 

6.26  5.42  8.51 


Ultimate—- 

Hydrogen,  per  cent. 
Carbon,  per  cent. . . . 
Nitrogen,  per  cent.. 
Oxygen,  per  cent. . . 
Sulphur,  per  cent .  . . 
Ash   


100.00     100.00     100.00     100.00     100.00     100.00 


.49 


4.58 
85.91 
1.07 
3.24 
.57 
4.63 


.60 


.62 


100.00 


15,104 


Calorific   value  de- j  Calorics..   8,495     8,439 

termined    (  B.T.U.. . .  15,291     15,190 

•Calculated  I  g^l°"g    ■     .!'?^! 

Phosphorus  in  coke 

Sulphur  in  ash 

Analysis   corrected   to   sample    =^^ 

as  received : 
Proximate — 

Moisture,  per  cent 2.94 

Volatile  matter,  per  cent.   18.10 

Fixed  carbon,  per  cent...  75.34 

Ash,  per  cent 3.62 


Ultimate — 

Hydrogen,  per  cent. 


4.65 

Carbon,   per   cent 84.97 

1.06 

4.18 

.56 

4.58 

lOOOO 


•Nitrogen,  per  cent. 
Oxygen,  per  cent. 
Sulphur,  per  cent. 
Ash   


.48 


.57 


..59 


.61 


Calorific  value  de-  5  Calorics..   8,291     8,346 

termined    [  B.  T.  U. . .  14,924     15,023 


.58 


.007 
.073 


2.63 

1.75 

1.74 

1.62 

3.68 

19.50 

18.59 

18.23 

18.36 

.53 

74.74 

75.08 

73.84 

74.65 

87.54 

3.13 

4.58 

6.19 

5.37 

8.25 

100.00  100.00  100.00  100.00  100.00  100.00 


.56 


a — Represents  10  tons  of  coal, 
-b — Refuse  from  boiler  test,  laboratory  No.  1421:     Combustible,  41.90 
per  cent. ;  ash,  58.10  per  cent. , 

c — Specific  gravity  of  coke  substance,  1.89 ;  apparent  specific  gravity  of 
coke,  0.99 ;  percentage  of  porosity,  48. 
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WEST  VIRGINIA  NO.  10. 

Coking  test  No.  39. — Lump  and  run^f  mine  coal  from  Stuart  M. 
Buck,  Mora,  W.  Va. 

This  test  was  made  on  11,000  pounds  of  unwashed  coal.  It  was 
burned  for  68  hours  and  yielded  7,858  poimds  or  71.4:  per  cent,  of  good, 
hard,  heavy  coke,  slightly  off  color,  and  429  pounds  of  ash  and  breeze. 

Analysis  of  West  Virginia  No.  10  Coal. 


Character  of  Coal 

Ghem.  Lab.  Ko. 

Moisture 

Volatile  Matter  Fiied  Carhon      Ash 

Sal 

Remarks 

Unwashed   . 

1415 

Per  Cent. 
1.62 

Per  Cent.       Per  Cent.       Per  Cent. 
18.36         74.65          5.37 

Per  Cent. 
0.61 

Used  in  Coking 
Test  No.  39 

Coking  Test  and  Coke  Production. 


When  Charged 

When  Drawn 

1 

Hrs. 
68 

■a 
II 

O 

lbs. 
11,000 

s 

1 

1^ 

Total 
Coke  Made 

^1 

il 

n 

Lbs. 
429 

Per  Cent,  of  Yield. 

Test  Nnmher 

bo 

51.2 

a 

20.2 

71.4 

.^9  (Unwashed) 

Nov.  12, 1p.m. 

Not  15,  9  a.  m. 

lbs. 
5,631 

Lbs. 
2,227 

lbs. 

7,858 

3.9 

Physical  and  Chemical  Properties  of  Coke. 


Grams  in 

lbs.  in 

Percentage 

■S-i 

5 

CHEMICAL  ANALYSIS 

1  Cn.  In. 

lCn.Pt. 

by  Volume 

Compressive  Streng 
per  Cn  Id.  ( ^  1 
timate  Strength) 

11     1 

1 

3 

•as 
J- 

1 

•3 
1 

i 
1 

1 

t 

1 

1 

a 
14.7 

1 
22.55 

56.86 

1 
85.69 

1 
52 

=3 

s 

48 

Height  of  For 
Charge  Snppo 
ont  Crtishing 

Hardness 

! 

39 

Lbs. 

Ft. 

2.7 

1.89 

1428 

P.ot. 

P.ot. 

P.ot. 

P.ot. 

P.ot. 

P  ct. 

287 

115 

3.680.53 

87.54 

8.  25 

0.56 

0.007 

The  physical  and  chemical  properties  of  this  coke  compare  well  with 
the  best  Connelisville  coke,  and  in  many  respects  indicate  a  coke  that  is 
better  than  that.  It  might  be  of  lietter  color  and  ring.  Rough  handling 
lireaks  it  up." 

In  the  series  of  diamond  drill  holes  put  down  by  Maj.  Wm. 
N.  Page,  Trustee,  on  the  waters  of  Cabin  Creek,  Wyoming 
County,  this  coal  No.  6  appears  to  Ik-  present  in  all  of  the  five 
IxM-Jngs  which  penetrated  to  its  horizon  except  one.  The  follow- 
ing ta])le  gives  its  interval  above  the  liase  of  coal  No.  -^  in  these 
■1  l)ore  holes : 
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Coal  No.  6  Above  No.  3. 

Coal  No.  6  above  No.  3. 

Bore  Hole  No.  1 171.5  feet 

Bore  Hole  No.  3 131.6  feet 

Bore  Hole  No.  5 151.6  feet 

Bore  Hole  No.  6 141.2  feet 

The  coal  identified  as  No.  6  in  these  bore  holes  varies  from 
a  few  inches  in  Nos.  3  and  5  to  2'  5"  in  No.  1,  and  3'  T  in  No. 
6  boring.  It  is  underlaid  at  the  proper  interval  by  coal  No.  4, 
which  comes  60  to  80  feet  above  Coal  No.  ^,  and  varies  in  thick- 
ness from  a  few  inches  to  5'  8",  as  found  in  bore  hole  No.  3,  at 
61.2  feet  above  the  base  of  Pocahontas  No.  ^,  which  latter  coal 
is  itself  3'  11"  thick.  Hence  it  seems  quite  probable  that  the  coal 
which  Mr.  d'InvilHer  describes  under  "No.  4  Pocahontas",  170 
feet  above  No.  5,  in  his  vertical  section  A — from  Stone  Coal 
Creek,  Raleigh  County,  is  not  the  true  No.  4  of  Mercer  and  Mc- 
Dowell Counties,  but  the  "No.  6"  of  that  region. 

It  appears  to  be  quite  persistent  along  the  upper  waters  of 
Guyandotte  River  and  its  tributary  streams,  of  Stone  Coal  and 
Tommy  Creek,  as  well  as  along  the  waters  of  Piney  Creek,  as 
described  by  d'lnvilliers  in  his  report  of  the  region,  as  follows : 

■  "The  overlying  Pocahontas  No.  4  seam — of  limited  value  through 
much  of  the  ^McDowell  County  field  and  not  known  on  the  New  River 
drainage — assumes  character  and  value  along  the  Guyandotte  from  Devil's 
fork  west  to  Pineville.  On  Stone  Coal,  North  of  Pines  branch  and 
through  the  divide  on  to  the  head  streams  of  Piney  creek  (where  it  is 
locally  known  as  the  "Piney  Seam")  it  yields  an  excellent  grade  of  steam 
and  coking  coal.  Though  an  otherwise  valuable  mining  seam  it  is  fre- 
quently injured  by  a  serious  central  white  slate  parting  which,  swelling  in 
size  southwards,  gradually  splits  this  seam  into  two  distinct  beds. 

Its  intrinsic  merits  as  a  bed  yielding  an  entirely  acceptable  fuel  are 
in  large  measure  minimized  by  this  loss  of  integrity,  requiring  judicious 
care  in  the  selection  of  mining  areas  and  ultimately  demanding  an  increase 
in  mining  costs  to  properly  prepare  it  for  the  market.  It  has  a  very 
extensive  outcrop  on  both  Piney  and  the  Guyandotte,  however,  subjecting 
it  to  drift  mining. 

Sections  of  all  these  several  seams  will  be  found  on  the  Raleigh  and 
Wyoming  county  plates ;  those  sampled  marked  with  the  letter  "S"  and 
the  analyses  grouped  in  the  following  tables : 


176  THE    POCAHONTAS    COAL    GROUP. 

TABLE  NO.  7. 

Pocahontas  Coal  No.  4:    "Piney  Seam":  Raleigh  and 
Wyoming  County. 

Piney    Creek:     Stone    Coal:     Tommy    Creek:      Guyandotte  River    and 

Branches.     Sampled   by  E.  V.  d'Inviillers:     Analyzed   by 

A.  S.   McCreath,   Chemist. 

]\Tap         Thickness     Coal 

No.  of  seam    Sampled    Water     V.  M.        F.  C.  Sul.  Ash.  Phos 

163  R 5'     4  "       4'     8  "       .480       18.630       76.523  .577  3.790       . 

156  R 4'     5"        3'     5"       .512        16.498       72.419  1.271  9.300 

157  R 5'     6  "       4'   11   "        .610       16.700       77.258  .692  4.740       . 

159  R 4'     6"       4'     2"        .556       16.484       77.894  .566  4.500 

161   R 4'     1"       3'     2"       .992       17.198       71.580  .700  9.530       . 

160  R .4'     1  "       3'     8  "       .530       16.880       77.999  .801  3.790       . 

164  R 4'     7   "       3'     5   "     1.096       17.954       76.381  .619  3.950 

147  R 4'     8"       3'     6"       .448       16.852       77.229  .791  4.680 

148  R 4'     8   "       3'     8   "       .870       17.300       76.255  .675  4.900 

149  R 5'     0"       3'     1^"        .778       17.772       77.588  .832  3.030       . 

104  R 5'  11  "       3'     7  "       .616       16.474       77.417  .663  4.830 


Average  ....4'     9i"       3'     9"       .661       17.158       76.231       .744       5.185 

Additional  Openings  Sampled  by  M.  A.  Miller:    Analyzed  by 

H.   Froehling. 

Map         Thickness     Coal 

No.  of  ^eam    Sampled    Water     V.  M.        F.  C.        Sul.        Ash.  Phos. 

60  W 6'     0"        6'     0"       .540       19.600       76.000       .280       3.800       .002 

61  W 4'     5"       4'     5"        .450       18.350       78.400       .219       2.800       .003 

67  W 4'     1"       3'  10  "     2.950       21.1.^0       69.850       .l.")S        6.050       .001 

Average   ...4'  10  "       4'     9  "     l.:U3        ]<).7:20       74.750       .219       4.217       .002 

No.  163  R — On  head  of  Piney  Fork,  1.6  miles  due  north  of  Odd  post- 
office,  in  southern  Raleigh  County. 

No.  156  R — On  Spencer  Branch  of  Boyer  Fork  of  Piney  Creek,  5 
miles  N.  10°  E.  of  Odd  post  office,  in  southern  Raleigh  Counly. 

No.  157  R — 0.4  of  a  mile  up  from  mouth  of  Laural  Fork  of  Piney 
Creek,  and  4  miles  N.  5°  E.  of  Odd  post  office,  in  southern  Raleigh  County. 

No.  159  R — At  forks  of  Piney  Creek  and  Lambkins  Branoli,  3.2  miles 
due  north  of  Odd  post  office,  in  southern  Raleigh  Counly. 

No.  161  R— On  head  of  Piney  Creek,  0.8  of  a  mile  N.  10"  K.  of  Odd 
post  office,  in  southern  Raleigh  County. 

No.  160  R — On  the  cast  side  of  Piney  Creek,  2.2  miles  duo  north  of 
Odd  post  office,  in  southern  Raleigh  County. 

No.  164  R — 1  mile  up  Farley  Branch  of  Stone  Coal  Creek  and  4.6 
miles  N.  45°  W.  of  Odd  post  office,  in  southern  Raleigh  County. 
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No.  147  R — On  head  of  Laural  Fork  of  Stone  Coal  Creek,  2.4  miles 
N.  10°  W.  of  Odd  post  office,  in  southern  Raleigh  County. 

No.  148  R — On  Laurel  Fork  of  Stone  Coal  Creek,  1  mile  up  from 
mouth,  and  3.2  miles  N.  40°  W.  of  Odd  post  office,  in  southern  Raleigh 
county. 

No.  149  R— On  the  head  of  Stone  Coal  Creek,  and  1.6  miles  N.  20|° 
W.  of  Odd  post  office,  in  southern  Raleigh  county. 

No.  104  R — At  the  mouth  of  Bessy  Branch  of  Winding  Gulf  Creek, 
7  miles  N.  60°  W.  of  Odd  post  office. 


No.  60  W — On  the  north  side  of  Guyandotte  River,  2.4  miles  east  of 
,Pineville  and  i  mile  above  Sugar  Run,  in  Wyoming  County. 

No.  61  W — On  the  south  side  of  Guyandotte  River  and  0.4  of  a  mile 
due  south  of  opening  No.  160  W,  and  in  Wyoming  County. 

No.  67  W^ — On  the  north  side  of  Guyandotte  River,  and  0.2  of  a  mile 
below  the  mouth  of  Cabin  Creek  in  Wyoming  County. 

The  analyses  given  for  this  coal  in  d'lnvilliers'  report  show 
it  to  be  an  excellent  fuel,  and,  assuming  that  the  same  coal  has 
been  correctly  identified  at  the  several  localities  from  Pineville 
on  the  Guyandotte  across  to  Piney  Creek,  it  appears  to  have 
commercial  thickness,  since  the  total  average  thickness  is  about 
4'  10",  and  the  coal  minus  slate  and  bone  averages  4  feet,  the 
maximum  of  the  11  mines  measured  by  d'lnvilliers  being  4'  11" 
of  clean  coal  and  the  minimum  3'  1-J". 

Mr.  d'lnvilliers  calls  this  coal  at  170  feet  above  No.  j  the 
Piney  seam  from  its  development  along  the  upper  waters  of 
Piney  Creek  in  Raleigh  County. 

If  the  "Echols'-'  coal  of  d'lnvilliers  in  Greenbrier  County, 
600  feet  below  the  Sezvell  bed  and  150  to  200  feet  above  the  red 
beds,  is  not  the  northward  extension  of  Pocahontas  No.  j  or 
A-o.  ^  then  it  is  most  probably  identical  with  this  "Piney"  seam, 
or  No.  6  of  the  Pocahontas  group. 

POCAHONTAS  NOS.  7,  8,  9,  &c. 

In  the  section  made  by  the  writer  on  Crane  Creek,  pub- 
lished in  this  volume  on  page  102,  the  relative  positions  of  Nos. 
8  and  p  Pocahontas  are  shown  to  be,  approximately,  300  and  400 
feet  above  the  base  of  No.  j  coal  respectively,  and  it  is  quite  pos- 
sible that  Coal  No.  p  of  the  Crane  Creek  section  may  represent 
the  horizon  of  the  Fire  Creek,  or  Quinnimont  coal  of  the  Nezv 
River  group. 
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In  southern  McDowell  County  several  of  these  thin  seams 
appear  to  thicken  into  workable  beds,  and  it  is  probable  that  Mr. 
Campbell  in  his  Tazewell  folio  has  mistaken  some  of  them  for 
Pocahontas  No.  j  and  Xo.  4,  since  he  puts  the  horizon  of  his 
Upper  Horsepen  coal  or  Smith  seam  at  only  440  feet  above  A'o.  3, 
instead  of  800  feet  above  that  stratum,  where  it  belongs,  as 
shown  by  J\Ir.  Eavenson's  carefully  leveled  section  given  on 
page  214. 

We  shall  have  occasion  to  return  to  a  consideration  of  this 
Smith  seam  and  its  probable  stratigraphic  horizon  on  a  subse- 
quent page. 


CHAPTER  IV. 


THE  NEW  RIVER  COAL  GROUP. 

As  already  shown  on  a  preceding  page,  the  coals  of  the 
PottsviUe  naturally  subdivide  into  three  groups,  viz,  a  lower 
or  Pocahontas  group  of  beds  which  cluster  about  the  great  Poca- 
hontas No.  ^,  extending  upward  for  300  to  400  feet  and  down- 
ward for  100  feet  or  more,  the  zone  of  commercial  coal  beds,  how- 
ever, being  confined  principally  to  the  first  150 — 200  feet  above 
the  base  of  No.  j,  since  in  passing  above  Coal  No.  6  of  the 
Pocahontas  group,  there  is  quite  generally  a  barren  zone  300  to 
300  feet  in  thickness  in  which  only  thin  coal  beds  occur  except 
occasionally.  However,  at  300  to  450  feet  above  Pocahontas  coal 
No.  5  we  come  to  another  group  of  coals  which  reaches  its  great- 
est development  along  New  River  in  Raleigh  and  Fayette  Coun- 
ties, and  hence  has  been  termed  the  Nezv  River  grotip. 

The  coals  of  this  middle  division  of  the  PottsviUe  are  3  in 
number,  although  it  is  seldom  that  "more  than  two  are  of  com- 
mercial value  in  the  same  section,  and  they  arrange  themselves 
roughly  in  the  following  stratigraphic  sequence  from  above 
downward : 

Feet. 

f  Sewell  coal 3-     8 

I  Interval    200-300 

New  River  Group  \  Berkley  coal 3-     8 

I  Interval 100-150 

[  Fire  Creek  Coal 

THE  FIRE  CREEK  COAL. 

One  among  the  first  mines  to  be  opened  and  wrought  on  a 
commercial  scale  was  one  high  up  in  the  mountains  near  the 
town  of  Ouinnimont.  It  was  nearer  the  line  of  the  railway  than 
any  other  bed  of  coal  of  commercial  size  along  the  New  River 
canyon,  coming  about  520  feet  above  the  top  of  the  Mauch  Chunk 
red  beds.  For  several  years  this  seam  of  coal  bore  the  name  of 
"Quinnimont",    and   the   name   appeared   to  be   permanently   at- 
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tached  to  it.  A  few  years  of  vigorous  mining,  however,  soon 
exhausted  the  limited  supply  of  this  coal  in  the  elevated  hills 
near  Quinnimont,  and  hence  mining  operations  moved  farther 
down  the  New  River,  where  the  coal  was  more  abundant  and 
had  dipped  to  a  lower  level.  One  of  these  localities  was  near 
the  mouth  of  a  small  stream  known  as  Fire  Creek,  which  tumbles 
down  the  mountain  side  with  a  rapid  fall,  entering  New  River 
one  mile  below  the  village  of  Beury  and  16  miles  below  Quinni- 
mont. The  new  openings  in  the  coal  at  that  locality,  in  the 
absence  of  accurate  knowledge  as  to  its  relationships  with  the 
Quinnimont  bed,  naturally  assumed  the  name  "Fire  Creek",  and 
when  later  it  was  discovered  that  the  Quinnimont  and  Fire  Creek 
represented  one  and  the  same  bed  the  latter  had  practically  sup- 
planted the  former.  Hence  by  all  laws  of  priority  the  name  of 
this  coal  should  be  Quinnimont,  but  the  trade  name  has  become 
Fire  Creek,  and  thus  it  will  ever  remain  in  common  usage. 

The  records  of  bore  holes  by  the  New  River  Collieries  Co. 
and  others  from  the  New  River  region  given  on  previous 
pages  of  this  report  reveal  the  stratigraphic  relations  of  this  coal 
to  the  other  members  of  the  Neiv  River  group,  viz,  that  it  be- 
longs 100  to  125  feet  below  the  Beckley  scam,  and  300  to  350 
feet  below  the  Sewell  bed. 

Its  best  development  appears  to  be  along  the  region  of  New 
River,  extending  a  few  miles  on  each  side  of  the  same,  and 
gradually  fading  out  of  the  section  as  a  coal  of  merchantable 
thickness  when  we  pass  north  from  Sewell. 

Traced  westward  up  Piney  Creek,  it  thins  away  to  2-|  feet 
and  less  coincident  with  the  thickening  up  of  the  Beckley  seam, 
100  feet  above  at  Stanaford.  This  sudden  coming  in  of  the 
higher  bed  and  disappearance  of  the  lower  one  as  a  coal  of  com- 
mercial thickness  has  led  many  to  suppose  that  the  Fire  Creek 
and  Beckley  coals  were  identical  and  hence  that  there  are  only 
tivo  instead  of  three  workable  coals  in  the  Neiv  River  group,  but 
the  demonstration  of  this  error  is  to  be  had  at  Stanaford  on 
Piney,  where  the  Fire  Creek  coal  can  be  traced  from  the  Royal 
mine,  opposite  Prince  through  a  series  of  mines  continuously  to 
where  it  gradually  thins  down,  and  the  Becklev  coal  comes  in  I'H) 
feet  higher,  5  feet  thick,  while  in  the  summits  are  mines  in  the 
Sczvell  coal,  200  feet  above  the  Beckley  bed,  so  that  there  is  no 
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longer  any  doubt  concerning  the  presence  of  3  commercial  coal 
horizons  on  New  River,  although  curiously  enough  they  are  sel- 
dom or  never  all  present  in  good  workable  condition  in  the  same 
vertical  section. 

The  records  of  the  6  diamond  drill  borings  made  by  Maj. 
Wm.  N.  Page,  Trustee,  in  Wyoming  County  and  published  on 
previous  pages  give  the  most  probable  identifications  of  the  Fire 
Creek  in  that  region. 

In  McDowell  County  the  most  probable  representative  of 
the  Fire  Creek  coal  is  one  which  has  been  mined  locally  at 
Welch,  where  it  occurs  approximately  360  feet  below  the  Welch 
coal,  and  450  to  500  feet  above  Pocahontas  No.  j,  since  all  the 
intervals  appear  to  increase  in  that  direction. 

In  the  sections  made  by  Mr.  d'lnvilliers  on  Stone  Coal, 
Raleigh  County,  this  Fire  Creek  Seam  is  the  one  shown  at  100 
feet  below  the  Beckley  coal  and  425  feet  above  Pocahontas  No.  j, 
but  is  there  only  16  inches  thick.  The  chemical  composition  of 
the  Fire  Creek  coal,  as  well  as  its  thickness  at  the  principal  points 
along  New  River,  was  pretty  thoroughly  determined  by  the  Sur- 
vey in  1902,  and  the  results  published  in  Volume  II,  pages  669 
to  771.  Several  analyses  of  coke  from  this  seam  were  also  made 
at  the  same  time,  and  the  following  is  reproduced  from  Volume 
II  as  showing  the  general  quality  of  the  coal  and  coke  from  the 
Fire  Creek  seam: 

"The  coal  bed,  as  mined  in  the  old  workings  at  Quinnimont,  is  split 
with  two  or  three  layers  of  shale  and  fireclay  slates,  and  the  available 
coal  varies  in  thickness  from  two  and  a  half  to  four  and  a  half  feet.  The 
mining  operations  now  in  progress  upon  this  bed  along  the  main  valley 
of  New  river,  and  up  its  tributary  streams,  reveal  this  coal  generally  as 
a  single  bedded  seam  of  most  excellent  quality,  and  varying  in  thickness 
from  two  and  a  half  feet  to  five  feet.  It,  like  the  Beckley  and  Sewell 
seams  above,  thins  away  and  fades  out  of  the  section  in  passing  down  New 
river,  northwestward,  long  before  its  horizon  dips  down  to  water  level. 

The  upper  portion  of  the  seam  is  generally  a  little  softer  than  the 
rest  of  the  bed^  so  that  it  has  usually  been  termed  "top"  coal,  for  twelve 
to  fourteen  inches,  by  Messrs.  A.  P.  Brady  and  R.  W.  Edmonds,  who 
collected  the  samples  for  analysis  and  measured  the  thickness  of  this  coal 
at  the  several  mines  (all  of  which  are  in  Fayette  county,  except  the  two 
last,  which  are  in  Raleigh),  given  in  the  following  table,  showing  the 
composition  of  the  coal,  as  reported  by  Prof.  Hite : 


^ 
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QUINNIMONT  (FIRE  CREEK)   COAL. 


Analyses  Thickness 

Xos.              Mois.  V.  AI.  F.  C.  Ash.  Sul.  Phos.  of  seam. 

Ft.  In. 

1 0.82  20.55  74.11  4.52  0.55  0.024  3  6 

2 0.51  20.27  76.67  2.55  0.58  0.007  3  6 

3   0.57  20.95  72.36  6.12  0.95  0.130  4  2 

4   0.70  21.64  76.46  1.20  0.64  0.002  3  3 

5   0.57  21.35  74.31  3.77  0.91  0.007  4  4 

6 0.44  20.73  77.20  1.63  0.77  0.003  3  li 

7 0.82  20.08  74.65  4.45  0.63  0.056  4  11 

8 0.38  20.71  72.21  6.70  0.48  0.020  4  1 

9   0.75  19.16  75.63  4.46  0.63  0.008  3  9 

10 0.62  18.03  76.59  4.76  0.71  0.019  3  ll4 

11 0.83  19.26  70.95  8.96  0.96  0.152  4  4 

12    0.44  21.43  74.21  3.92  0.55  0.033  3  11 

13   0.59  17.88  78.57  2.96  0.52  0.010  3  5 

14   0.69  19.29  75.42  4.60  0.77  0.046  4  0 

15 0.61  19.72  75.37  4.30  0.60  0.006  5  6 

16 0.62  18.57  78.36  2.45  0.62  0.014  3  4i 

17   0.56  18.36  75.73  5.35  0.59  0.063  4  0 

Average   0.60  19.93  75.20  _4.27  0.67  0.035  4  1 


B.T.U. 


15098 
15500 
14758 
15504 
15327 
15476 
15125 
14964 
15101 
15080 
14833 
15147 
15334 
15455 
15208 
15438 
15182 

15208 


LOCATION  OF  SAMPLES. 


Analyses 
Nos. 

From  Fire  Creek  mine,  Fire  Creek  C.  &  C.  Co.,  one-half  mile  east  of 

Fire  Creek. 
From  Central  mine,  Central  Coal  Co.,  three-fourths  of  a  mile  below 

Beury. 
From  Echo  mine,  Echo  C.  &  C.  Co.,  Beury. 
From  Big  Bend  mine^  Big  Bend  C.  Co.,  at  Dimmick,  two  miles  west 

of  Thurmond. 
From  No.  2  mine,  Thurmond  C.  Co.,  one  mile  west  of  Thurmond. 
From  No.  1  mine,  Beury  C.  &  C.  Co.,  Stone  Cliff. 
From  Bcachwood  mine,  Bcachwood  C.  &  C.  Co.,  Claremont. 
From  Alaska  mine,  Alaska  C.  &  C.  Co.,  Ala.ska. 

From  Robins  mine,  Robins  C.  Co.,  three  miles  east  of  Quinnimont. 
From   Laurel   Creek  mine,  Laurel  Creek  C.  Co.,   four  miles  east  of 

Quinnimont. 
hVom  Big  "Q"  mine,  Quinnimont  C.  Co.,  five  miles  cast  of  Quinnimont. 
h>om  No.  ]  Buffalo  mine,  Ephraims  Creek  C.  &  C.  Co.,  one-half  mile 

west  of  Thayer. 
From  Slater  mine,  New  River  Colliery  Co.,  Tliayer. 
From  Greenwood  mine,  Greenwood  C.  Co.,  Lawton. 
\'rr>m  No.  5  mine,  W.  P.  Rend,  one-half  mile  up  Rush  Creek. 
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Analyses 
Nos. 

16.  From  Royal  mine,  Royal  C.  &  C.  Co.,  south  side  of  river  at  Prince. 

17.  From  No.  3  mine,  Wright  C.  &  C.  Co.,  three  miles  south  of  Prince. 
These  analyses  reveal  a  coal  of  very  high  character,  the  impurities 

of  all  kinds  being  quite  low,  thus  comparing  favorably  with  the  Sewell 
coal.  The  volatile  matter  in  the  Quinnimont  bed  is  about  four  per  cent, 
lower  than  in  the  Sewell  seam  of  the  same  region,  and  hence  the  former 
exceeds  the  latter  in  the  quantity  of  fixed  carbon. 

The  Quinnimont  coal  also  makes  an  excellent  coke,  as  may  be  seen  by 
the  following  analyses  reported  by  Prof.  Hite,  from  samples  collected  by 
A.  P.  Brady,  and  R.  W.  Edmonds,  the.ovens  all  being  located  in  Fayette 
county : 

COKE  FROM  QUINNIMONT  (FIRE  CREEK)  SEAM. 


Analyses 

Coking 

Nos. 

Mois. 

V.  M. 

F.C. 

Ash. 

Sul. 

Phos. 

time. 

1    

0.07 

0.92 

90.17 

8.84  ■ 

0.54 

0.063 

72  hrs. 

2    

0.04 

L34 

92.30 

6.32 

0.45 

0.0675 

72  hrs. 

3    

0.29 

1.02 

92.19 

6.50 

0.76 

0.009 

72  hrs. 

4    

0.15 

0.96 

93.21 

5.68 

0.60 

0.075 

72  hrs. 

5 

0.11 

0.67 
0.98 

90.68 
91.71 

8.54 
7.18 

0.86 
0.64 

0.099 

72  hrs. 

'e    .... 

0.13 

x\vera£ 

0.0627 

LOCATION  OF  SAMPLES. 


Analyses 
""NSsT 

1.  From  Fire  Creek  C.  &  C.  Co.  ovens,  Fire  Creek. 

2.  From  Beechwood  C.  &  C.  Co.  ovens,  Claremont. 

3.  From  Beury  C.  &  C.  Co.  ovens.  Stone  Cliff. 

4.  From  Greenwood  C.  Co.  ovens,  Lawton. 

5.  From  Quinnimont  C.  Co.  ovens,  Quinnimont. 

This  coke  compares  favorably  with  that  from  the  Sewell  bed,  the 
fixed  carbon,  ash,  and  sulphur  being  practically  the  same,  while  the  phos- 
phorus is  considerably  higher  in  the  Quinnimont  coke." 

The  following  mines  presently  to  be  described  represent 
some  new  ones  opened  up  since  the  old  ones  were  sampled,  and 
at  them  Mr.  Hennen  obtained  the  data  given. 

About  one-half  mile  due  south  of  Thurmond,  on  Dunloup 
Creek,  at  the  "Fire  Creek"  mine  of  the  McKell  estate,  Mr. 
Hennen  made  the  following  measurements  : 
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1.  Sandstone,  Raleigh,  massive  and  concealed 206' 

2.  Coal,  soft,  "Noah  Jenkins",  seam  (Beckley) 1  1" 

3.  Sandstone  and  slate,  bluish,  good  roof 55  0 

4.  Coal,  soft.  Fire  Creek 2  0 

Elevation  (Barometric)  1745  A.  T. ;  Greatest  rise  S.  40°  E. ;  Butts,  S. 
60°  E. ;  Faces  S.  30°  W. ;  Mine  capacity,  10  tons,  only  a  prospect  mine; 
Loaded  with  coal  from  Sewell  seam  above  and  shipped  both  east  and  west ; 
for  analysis  of .  the  coal  sample  taken  here  see  Table  No.  1,  page  166; 
Principal  office,  Dunglen,  Fayette  County,  W.  Va. ;  J.  W.  Hart,  Authority 
for  mine  data.  The  small  seam  of  coal  occurring  here  at  55  feet  above 
the  Fire  Creek  seam  is  locally  known  as  the  "Noah  Jenkins"  bed  but  it 
is  most  probably  the  representative  of  the  Beckley  coal,  the  usual  interval 
(109')  separating  it  from  the  Fire  Creek  bed  having  thinned  away,  and 
become  only  55  feet  here  instead  of  its  usual  thickness. 

Another  operation  on  the  Fire  Creek  seam  upon  the  ]\lcKell 
estate  where  the  coal  has  increased  in  thickness  is  at  Newlyn  on 
the  north  side  of  Dunloup  Creek,  one  mile  southwest  from  Thur- 
mond, by  the  Nezvlyn  Coal  Co.,  and  there  Mr.  Hennen  made  the 
following  measurements : 

Ft.  In. 

1.  Slate,  good  roof .• 

2.  Coal,  soft,  15"  to 3         6 

3.  Fire    clay 

Elevation  (Barometric),  1565;  Greatest  rise  S.  40°  E. ;  Butts  S.  60°  E. ; 
Faces  N.  30°  E. ;  Mine  capacity,  200  tons ;  Men  employed,  90 ;  F'or  analysis 
of  sample  see  Table  No.  1,  page  166 ;  Shipped  largely  for  srmthing  and 
domestic  use  both  east  and  west ;  Some  faulting  in  this  coal,  a  drop  of  10 
feet  being  plainly  visible;  Harry  P.  Davis,  the  mine  foreman,  and  Jas.  H. 
Boyd,  Sec'y.  of  the  Company,  authorities  for  mine  data;  Principal  office, 
Newlyn,  Fayette  County,  W.  Va. 

The  Stonezvall  Coal  and  Coke  Co.  operates  a  mine  in  this 
coal  on  Piney  Creek,  Ralei.5;h  County,  G  miles  from  Prince,  near 
Stonewall  Station,  where  Mr.  Hennen  secured  the  followino-  data: 

Ft.  In. 

1.  Slalc,    good    roof 

2.  "Draw"   Slate 0        2 

3.  Coal,  soft,  2i   to W         1 

4.  Fire    clay 

Elevation  (barometric),  2025  A.  T. ;  Greatest  rise  S.  4,^°  K. ;  Bulls  S. 
70°  E. ;  Faces,  N.  20°  E. ;  Mine  capacity,  200  tons;  Men  employed,  45; 
Vnr  analysis  of  sample  see  Table  No.  ],  page  166;  Coal  shipped  cast  to 
tide-water;  principal  office,  Lynchburg,  Va. :  F.  J.  Rol)crtson,  mine  fore- 
man, authority  for  data. 
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Whether  the  Fire  Creek  seam  extends  as  a  continuous  bed 
across  Raleigh,  Wyoming  and  Mercer  Counties  to  and  into 
McDowell  County  we  do  not  yet  know  to  a  certainty.  In  the 
bore  holes  on  Cabin  Creek,  Wyoming  County,  a  coal  bed  1^'  to 
2-|  feet  thick  occurs  350  to  400  feet  above  Pocahontas  No.  j, 
while  in  McDowell  County  a  bed  of  the  same  or  greater  thick- 
ness occurs  at  450j:o  500  feet  above  No.  j  which  has  been  pro- 
visionally identified  with  the  Fire  Creek  seam,  because  it  appears 
to  come  at  the  same  horizon  as  the  coal  once  mined  for  local  use, 
half-way  up  the  mountain  at  Welch,  which  Mr.  Campbell  corre- 
lates with  the  Quinnimont  or  Fire  Creek  in  the  Tazewell  Folio. 

The  records  of  the  diamond  drill  holes,  sections,  &c.,  given 
on  the  preceding  pages  will  show  the  thickness  and  stratigraphic 
position  of  the  coal  which  has  been  provisionally  correlated  with 
the  Fire  Creek  coal  horizon  in  Raleigh,  Wyoming  and  McDowell 
Counties. 

The  analyses  of  the  coal  at  the  3  mines  sampled  in  the  New 
River  region  give  the  results  shown  in  tabular  (Table  No.  1) 
form  on  page  166  preceding. 

There  is  a  considerable  area  of  the  Fire  Creek  Coal  east 
from  Piney  Creek  along  the  waters  of  Glade  and  its  tributaries 
according  to  d'Invilliers  who  had  some  openings  made  in  the  bed 
in -that  region  of  Raleigh  County. 

The  following  table  giving  the  results  of  the  thickness, 
quality  of  coal,  &c.,  is  from  table  No.  5  of  d'Invilliers'  manu- 
script report : 

TABLE  NO.  5. 

Fire  Creek  Seam.     Glade  Creek  Property, 

Sampled  by  E.  V.  d'Invilliers:    Analyzed  by  A.  S.  McCreath,  Chemist. 

Map    Thickness     Thickness      Water 
Number,    of  bed.    Coal  sampled. 

248   R 4'  2   "  4'  2  "  .470 

251   R 3'  3i"  3'  34"  .925 

257   R 5'  5   "  4'  5  "  2.684 

Rr^Raleigh  County  numbers :     openings  and  mines. 

No.  248  R — On  the  south  side  of  New  River  1.4  miles  west  of  the 
mouth  of  Glade  Creek,  Raleigh  County. 

No.  251  R — South  of  New  River  and  1.2  miles  S.  10°  W.  of  the  mouth 
of  Glade  Creek,  Raleigh  County. 

No.  257  R — On  the  south  side  of  New  River,  2.6  miles  east  of  the 
mouth  of  Glade  Creek,   Raleigh   County. 


Volatile 
Matter. 

Fixed 
Carbon. 

Sulphur. 

Ash. 

18.950 
19.113 
20.956 

76.267 
74.683 
69.827 

.658 
.522 
.403 

3.655 
4.730 
6.130 
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THE  BECKLEY  COAL. 

At  an  interval  of  100  to  1'35  feet  above  the  Fire  Creek  scam 
there  comes  another  coal  horizon  which  from  the  fact  that  it 
develops  into  a  coal  of  commercial  thickness  near  the  town  of 
Beckley  has  been  termed  the  Beckley  coal. 

Curiously  enough,  it  makes  its  appearance  in  the  section 
along  Piney  Creek  as  a  coal  bed  thick  enough  to  mine,  just  as 
the  Fire  Creek  bed  thins  below  commercial  size,  and  thus  many 
prospectors  and  geologists  have  insisted  that  the  Beckley  and 
Fire  Creek  seams  are  one  and  the  same  bed.  The  demonstration 
of  this  erroneous  supposition,  however,  may  be  obtained  in  the 
vicinity  of  Stonewall  and  Stanaford  on  Piney,  where  the  Fire 
Creek  bed  with  its  overlying  20  to  30  feet  of  dark  bituminous 
shales  can  be  traced  from  the  Stonewall  mine  around  the  hills 
through  several  openings  at  the  proper  level  until  it  gradually 
thins  to  about  2  feet  at  the  Lanark  incline  plane,  and  there  the 
Beckley  seam  has  been  opened  100  feet  higher  and  immediately 
over  the  Fire  Creek  opening,  while  200  feet  above  the  Beckley 
horizon  we  come  to  a  mine  in  the  3rd  or  Sezvell  seam,  300  feet 
above  the  Fire  Creek  bed. 

By  combining  the  exposures  between  the  Stonewall  mine 
on  Piney  Creek,  Raleigh  County,  and  the  mouth  of  Little  White- 
stick  Creek,  Mr.  Hennen  obtained  the  following  succession : 

Ft.  In. 

Sandstone,  massive  and  concealed  from  summit 150  0 

Coal,    Seivell 5  0 

Siialcs,   sandstone  and   concealed 70  0 

Sandstone,  Upper  Raleigh,  massive,  big  cliffs 60  0 

Crxil,  Little  Raleigh 1  5 

Sandstone,  massive.  Lower  Raleigh 90  0 

Cnal,  soft,  Beckley  "rider" 1  8 

Shales,  sandy 20  0 

Coal,  Beckley 4  4 

Sandstone,   massive   and  concealed 65  0 

Coal,  Fire  Creek  (at  Stonewall) 3  0 

Concealed    50  0 

.Sandstone,    massive. 80  0 

Concealed  and   massive   sandstones 400  0 

Red  beds,  Mauch  Chunk  shales,  to  level  of  Piney  Creek 30  0 

This  gives  a  vertical  nu-asurcment  of  1000  feet  of  rutlsrille 
beds,  and  by  adding  oOfl  feet  more  for  tlic  rest  of  llir  inl(T\;il  up 
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to  the  top  of  the  Nuttall  sandstone,  we  get  1300  feet  for  the 
thickness  of  the  Middle  and  Lozvcr  Pottsville  on  Piney  Creek. 

The  Piney  Creek  Coal  &  Coke  Co.  has  a  mine  in  the  Beckley 
seam,  about  one-eighth  mile  below  the  mouth  of  Little  Whitestick, 
on  Piney  Creek,  Raleigh  County,  and  there  Mr.  Hennen  made 
the  following  measurements : 

Ft.  In. 

Sandstone,  Upper  Raleigh 50  0 

Coal,  soft,  "Little  Raleigh" 1  0 

Sandstone,  Lower  Raleigh,  massive 90  0 

Slate,  good  roof 5  0 

Draw,  slate  (fire  clay) 0  4 

Coal,  Beckley 6  44 

Elevation  (barometric),  2110  A.  T. ;  Greatest  rise  S.  45°  E. ;  Butts 
S.  45°  E. ;  Faces,  N.  45°  E. ;  Mine  capacity,  300  tons;  men  employed,  50; 
For  analysis  of  sample  see  Table  No.  1,  page  166;  At  some  localities  in 
the  mine,  rolls  cut  the  thickness  down  to  4  feet  for  short  distances. 

This  is  mine  No.  4  of  the  Piney  Creek  Co.,  whose  principal 
office  is  located  at  Charleston,  W.  Va.  Coal  shipped  mostly  to 
tidewater  for  steam  and  domestic  use.  Authority  for  mine  data, 
Wm.  Laing,  Supt. 

Mine  No.  2  of  the  Piney  Creek  Coal  &  Coke  Co.  is  located 
a  short  distance  above  the  mouth  of  Stanaford  Branch  on  the 
west  side  of  Piney  Creek,  and  there  Mr.  Hennen  obtained  the 
following  measurements : 

Ft.  In. 

1.  Slate,  roof   fair 0  0 

2.  Coal,    bony,    not    mined .' 0  2 

3.  Coal,    soft 2  0 

4.  Slate,  black 0  1 

5.  Coal,    soft 5  5 

G.  Fire    clay 

Elevation  (barometric)  2080  A.  T. ;  Greatest  rise  S.  45°  E. ;  Butts  S. 
50°  E. ;  Faces  N.  40°  E.  ;Mine  capacity,  350  tons;  Men  employed,  55; 
Samples  from  Nos.  3  and  5,  for  analysis  of  which  see  Table  No.  1,  page 
166;  Coal  shipped  mostly  to  tidewater  for  steam.  At  the  outcrop  the 
thin  slate  No.  4  has  a  thickness  of  25  feet,  but  gradually  decreases  to 
15"  to  18",  finally  becoming  a  slaty  coal  6"-12"  thick,  and  then  dwindling 
to  one  inch  of  black  slate,  a  fine  example  of  the  thinning  away  of  parting 
slates  which  often  takes  place  when  well  under  cover  away  from  the  crop. 

Mine  No.  5  of  the  Raleigh  Coal  &  Coke  Co.  is  located  near 
Raleigh  Station,  a  few  miles  above  the  locality  of  the  last  de- 
scribed mine,  on  the  waters  of  Big  Whitestick,  and  there  Mr. 
Hennen  obtained  the  following  measurements : 
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Ft.  In. 

1.  Slate,  fair  roof 

2.  "Draw"  slate,  1"  to 0     3 

3.  Coal,  boii}^  not  taken  down 0'        2"  ] 

4.  Coal,   soft,   bright 1         6    | 

4.  Coal,   harder,    gray 0         6    [■ 5     1 

G.     Coal,   soft,   bright 1         6    | 

7.     Coal,  streaked  with  "mother  coal" 1         5    J 

5.  Fire  clay,  whitish 

Elevation  (barometric),  2240  A.  T. ;  or  200  feet  below  United  States 
Geological  Survey,  B.  M.  (2440'  A.  T.)  at  Beckley;  Greatest  rise,  guite 
irregular,  at  some  points,  being  in  the  direction  of  S.  45°  W. ;  Butts  S. 
50°  E. ;  Faces  N.  40°  E. ;  Mine  capacity,  1250  tons;  Men  employed,  160; 
Sample  from  Nos.  4,  5,  6  and  7,  for  analysis  of  which  see  Table  No.  1, 
page  166;  Coal  shipped  to  tidewater  principally  for  steam;  Principal 
office  of  company,  Wellston,  O. ;  Authority  for  mine  data,  Edward 
Zwilling,  mine  foreman. 

This  Beckley  seam  of  coal  has  recently  been  opened  up  for 
shipment  by  the  New  River  Collieries  Co.  in  two  deep  shafts  on 
the  Virginian  Railway  at  the  town  of  Eccles  (formerly  Witten- 
berg), near  the  head  of  Millers  Camp  Branch  of  the  Marsh 
Fork  of  Coal  River,  Raleigh  County,  and  in  Shaft  No.  1  Mr. 
Hennen  obtained  the  following  section : 

Ft.  In. 

1.  Coal,  soft,   (thickness  given  by  Mr.  Evans) 3  8 

2.  Slate,  black : 32  0 

3.  Coal,  slate,  6"  to 0  S 

4.  Coal,    soft 3  10 

5.  Fire    clay ■ 

Elevation  top  of  shaft  No.  1  (spirit  level)  2110.50;  A.  T. ;  Elevation 
bottom  of  coal  (No.  4)  in  shaft  1689.50  A.  T.,  the  total  depth  of  shaft  be- 
ing 421  feet;  Greatest  rise  S.  45°  E.;  Butts  S.  45°  E. ;  Faces  N.  45°  E. ; 
Sample  from  No.  4  only,  for  analysis  of  which  see  Table  No.  1,  page 
166 ;  Principal  office  of  Co.,  Thurmond,  W.  Va. ;  Authority  for  mine  data, 
Geo.  D.  Evans,  Supt. ;  Shipments  can  be  made  from  this  operation  over 
either  the  Virginian  or  C.  &  O.  Railways. 

This  whole  section  represents  the  Beckley  coal,  since  in  a 
bore  hole  only  a  few  hundred  feet  distant  the  32  feet  of  slate 
which  here  separates  the  two  beds,  Nos.  1  and  4,  had  thinned  to 
only  a  few  inches,  and  the  two  beds  have  coalesced  into  a  single 
seam.  'I'his  thitiiiing  of  the  intervening  32  feet  of  slate  to  a 
few  inches  takes  place  witliin  a  distance  of  150  feet  from  the 
I)ottom  of  the  shaft,  according  to  Mr.  L.  E.  Yoder,  the  Assistant 
Chief  Engineer  of  the  Company. 
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The  presence  of  the  Beckley  coal  under  all  the  region  south 
from  Eccles  to  Slab  Fork  of  Guyandotte  and  east  to  Winding 
Gulf  has  already  been  shown  by  the  boring  records.  The  coal 
itself  is  below  drainage  level  everywhere  along  the  Virginian 
Railway  till  we  come  to  the  junction  of  Low  Gap  Branch  with 
main  Slab  Fork,  and  there  it  comes  to  the  surface,  and  has  been 
opened  up  for  mining  operations  by  the  Slab  Fork  Coal  Co.,  2 
miles  south  from  Jenny's  Gap,  near  Slab  Fork  Station,  where 
Mr.  Hennen  obtained  the  following  data : 

Ft.    In. 

1.  Coal,  soit 1  0 

2.  Slate,  black 4  6 

3.  Coal,  soft 0  2 

4.  Slate,    black 0  04 

5.  Coal,  soft,  main  Beckley 5  5 

6.  Slate  with  streaks  of  coal 0  10 

7.  Fire  clay  and  slate  30"  to 30  0 

8.  Coal,  soft,  Lower  Beckley  24'  to 3  0 

9.  Sandstone,  and  concealed  to  top  of  bore  hole 60  0 

10.  Interval    (given  by  G.   W.  Caperton ) ■. 100       0 

11.  Coal  (Fire  Creek) 3      0 

Elevation  (spirit  level)  at  bottom  of  No.  5,  1961  A.  T. ;  Greatest  rise 
S.  E. ;  Mine  just  being  opened  at  time  of  Hennen's  visit;  Sample  from 
No.  5  only,  for  analysis  of  which  see  Table  No.  1,  page  166. 

No.  8  is  the  lower  portion  of  the  Beckley  coal,  and  the  sepa- 
rating interval,  No.  7,  is  seen  to  vary  from  30  inches  to  30  feet 
within  a  few  hundred  feet  of  its  crop  along  the  cuts  of  the 
Virginian  Railway. 

The  record  of  the  bore  hole  near  Slab  Fork  Station  was 
given  Mr.  Hennen  by  W.  G.  Caperton,  General  Manager  of  the 
Slab  Fork  Coal  Co.  The  3  feet  of  coal  at  the  bottom  of  the 
boring  would  correspond  approximately  to  the  horizon  of  the 
Fire  Creek  seam,  and  I  have  provisionally  identified  it  with  that 
bed.  Mr.  Caperton  also  states  that  the  Sewell  coal  is  present  in 
the  hills  at  Slab  Fork  about  250  feet  above  the  Beckley  bed,  but 
only  18  inches  thick. 

The  analyses  of  all  the  samples  of  Beckley  coal  collected  by 
Mr.  Hennen  are  set  forth  in  the  Table  No.  1  following  page  166 
of  this  volume. 

This  Beckley  coal  rises  rapidly  southward,  and  hence  it  crops 
to  the  surface  along  Winding  Gulf  Branch  of  the  Guyandotte  in 
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Raleigh  and  ^^'yoming  Counties,  where  a  large  number  of  test 

openings  have  been  made  by  the  several  companies  interested. 

Mr.  F.  P.  Mills  of  Charleston,  W.  Va.,  field  agent  of  the 

Mrginian   Railway,   has  carefully  measured  a  large  number  of 

these  openings  and  the  results  of  his  measurements  are  embodied 

in  the  following  tabular  form  : 

Appro.  Elev. 
Above  Creek:  Roof.  Coal.  Slate.  Coal.  Remarks.  Authority. 

Nos.  Ft.In.  Ft.In.  Ft.In. 

1  80'         Slate     6     0....  F.  P.  Mills. 

2    200'         Slate     0     10     14     6     At  15"  above  bottom 

is  if"  bony  coal.  F.  P.  Mills 

3 100'         5     6.      .      .      .At  17"  above  bottom 

is  i"  bony  coal.  F.  P.  Mills. 

4    100'        Slate     0     It^  0     2     5     4    At  19"  above  bottom 

is  If"  bony  coal.  F.  P.  Mills 

5    100'         Slate     0     1     0     3     4     7     At  11"  above  bottom 

is  1"  bony  coal.  F.  P.  ]\Iills. 

6  ......150'         Slate     0     2     0     14     4     At  9"  above  bottom 

is  i"  slate.  F.  P.  !\Iills. 

7    1.50'         Slate     0     10      *4     3     At  6"  above  bottom 

is  1"  bony  coal.  F.  P.  Mills 

8    200'         Slate     0     2     0     3     5     2     At  15"  above  bottom 

is  1*"  bony  coal.  F.  P.  Mills. 

9 275'     'Slate     0     2     0     3     5     0     Slate  21",  coal  2'  10"     F.P.Mills 

10    300'         Slate     0     2     0     15     0    At  11"  above  bottom 

is  li"  bony  coal.  F.  P.  Mills, 

f  Slate  6",  coal  5'  8" 
11 3.50'         Slate     0     10     3     0     2      ^  At  12"  above  bottom 

I  is  1"  bony  coal.         F.  P.  Mills. 

12 50'         Slate     0     1^0258     Miles  Qiiesenberrv 

13 80'         Slate     0     10     2     16     Slate  l",  coal  3'  7". 

Miles  Quesenberrv. 

14 300'         Slate     0     10     13     6  F.  P.  ]\lills 

15 375'         0     0     0     0     4     8     Not  driven  far  enough 

to  get  the  roof.  F.  P.  Mills 

16 100'         Slate     0     10     2     4     2     At  6"  above  bottom 

is  1"  lionv  and  slate.    F.  P.  Mills 

17 40'        Slate     0     2     0     16     0     Clean.       '  F.P.Mills 

18 100'        Slate    0     0    0    0    3     0  Geo.  Krebs 

19 75'         Slate    0     0    0    0    4     0  Geo.  Krebs 

20 .50'         Slate     0     2     0       *  5  10  F.P.Mills 

21 25'         Slate     0     0     0     0     4  10  Geo.  Krebs 

22 0'         .Slate     0    0    0    0     5     6  Geo.  Krebs 

22.1 0'         .Slate     0    0     0    0    4     1  Geo.  Krebs 

23 50'         Slate     0     0     0     0     5     6     Slate  24",  coal  2'  7" 

Miles  Quesenberry 

24 25'         Slate     0     0     0     0     5     0  Miles  Quesenberry 

25 300'         Slate     0     2     0     2     5   10     Slate  28",  coal  3'  1". 

Miles  Quesenl)erry 

26 275'         Slate     0     3     0     1     c,     ;.'     Slatr  12",  coal  3' 3". 

Miles  Quesenberry 

27 250'         Slalc     0     o     0     0     5     C     SI;ilo  31".  coal  1' O". 

Miles  Quesenberry 
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Appro.  Elev. 

Above  Creek.  Roof.  Coal.  Slate.  Coal.  Remarks.  Authority. 

Nos.  Ft.In.  Ft.In.  Ft.In. 

28 100'  Slate     0     2     0     2     5  10     Slate  28",  coal  3'  l". 

Miles  Quesenberry 

29 200'  Slate     0     0     0     0     6     1     Slate  25",  coal  3'  2". 

Miles  Quesenberry 

30 60'  Slate     0     0     0     0     0     0     Caved  in  so  could 

-    not  measure.        Wm.  McTaggart 

31 20'  Slate     0  31     0     4     0  18                                    Wm.  McTaggart 

32 20'  Slate     0  38     0     4     0  14                                   Wm.  McTaggart 

33 10'  -Slate     0  35     0     3     0  28                                    Wm.  McTaggart 

34 ..... .   20'  Slate     037     0     5     016                                   Wm.  McTaggart 

35 5'  Slate     0  -28     0     0     0     0                                   Wm.  McTaggart 

36 10'  Slate     0  41^0     2     0  10                                   Vv'm.  McTaggart 

37 20'  Slate     4     8     0     0     0     0                                                 F.  P.  Mills 

38 20'  Slate     4     0     0     0     0     0                                               F.P.Mills 

39 20'  Slate     3  11     0     0     0     0                                               F.P.Mills 

40 20'  Slate     4     2     0     0     0     0                                               F.P.Mills 

41 20'  Slate     3  10     0     0     0     0     With  4"  slate  near 

middle.  F.  P.  Mills 

42 25'  Slate     3     9     0     0     0     0                                                 F.P.Mills 

43 25'  Slate     3     5     0     0     0     0                                               F.P.Mills 

44 25'  Slate     3     9     0     0     0     0                                               F.P.Mills 

45 5'  Slate     3     5     0     0     0     0     With  li"  bony  coal 

at  26"  above  bottom.     F.P.  Mills 

46 2i'  Slate     3     2i  0     3     2     1^   Total  coal  5' 3:!".  Clark  &  Krebs 

47 16'  Slate     2     9     0     4     18     Total  coal  4' 5".       Clark  &  Krebs 

48 l¥  Slate     2     7     0     3     18     Total  coal  4'  3".      Clark  &  Krebs 

49 64'  Slate     3     0     0     3     14     Total  coal  4' 4".      Clark  &  Krebs 

50 11'  Slate     3     0     0     3     13     Total  coal  4'  3".     Clark  &  Krebs 

51 Creek 

Level  Slate    3     0    0    3     13     Total  coal  4'  3".     Clark  &  Krebs 
Depth  belowr 
Surface 

A 301'  to       4     3  and  588'  to  3'  10"  coal  bed.    Wm.  McTaggart. 

B 260'  to       5     4                                                             Wm.  McTaggart 

C 235'  to      5     5                                                          Wm.  McTaggart 

D 65'  to       5     7  and  325'  to  4'  0"  coal  bed.        Wm.  McTaggart 

E 161'  to      5  10                                                          Wm.  McTaggart 

F 325'  to       3     3  and  651'  to  3'  10"  coal  bed.      Wm.  McTaggart 

G 285'  to       5     0   (doubtful)                                       Wm.  McTaggart 

H.  Abt..350'  to       4     6                                                             Wm.  McTaggart 

Location  of  Measurements  All  in  Raleigh  County. 

No.  1  Head  of  Sophie  Hollow^  of  Winding  Gulf  Creek,  1  mile  west  and 
below  the  great  bend. 

No.  2  North  hill  side  of  Winding  Gulf  Creek,  l4  miles  west  and  below 
the  great  bend. 

No.  3  North  side  of  Winding  Gulf  Creek,  if  miles  west  and  below  the 
great  bend. 

No.  4  North  side  of  Winding  Gulf  Creek,  I  of  a  mile  below  mouth  of 
Wallens  Branch. 

No.  5  Head  of  hollow  on  north  side  of  Winding  Gulf,  f  of  a  mile 
west  and  below  the  mouth  of  Wallens  Branch. 
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Xo.  6  North  side  of  \\'inding  Gulf  Creek,  1  mile  below  and  west  of 
mouth  of  Wallen  Branch. 

No.  7  North  side  of  Winding  Gulf  Creek,  I  of  a  mile  east  and  above 
mouth  of  Jigamacogne  Branch. 

No.  8  North  side  of  Winding  Gulf  Creek,  and  i  of  a  mile  above  mouth 
of  Jigamacogne  Branch. 

No.  9  I  of  a  mile  up  Alderson  Branch  of  Winding  Gulf  Creek. 

No.  10  North  hill  side  of  Winding  Gulf  Creek,  at  mouth  of  Alderson 
Branch. 

No.  11  On  the  head  of  Mill  Branch  of  Winding  Gulf  Creek. 

Nos.  12  and  13  On  the  head  of  Allen  Creek,  a  branch  of  Guyandotte 
River. 

Nos.  14  and  15  On  the  west  side  of  Bailey  Branch  of  Guyandotte 
River  and  about  i  way  up  Branch. 

No.  16  About  700  feet  south  of  Slab  Fork  Station. 

No.  17  On  south  side  of  East  Fork  of  Slab  Fork,  and  i  mile  east  of 
Slab  Fork  Station. 

No.  18  On  Jacks  Branch  of  East  Fork  of  Slab  Fork,  J  mile  N.  60°  E. 
of  Slab  Fork  Station. 

No.  19  About  §  of  a  mile  due  east  of  Slab  Fork  Station. 

No.  20  About  i  of  a  mile  due  east  of  Slab  Fork  Station. 

Nos.  21  and  22  About  f  of  a  mile  due  east  of  Slab  Fork  Station. 

Nos.  23  and  24  Near  head  of  West  Fork  of  Bessy  Branch  of  Winding 
Gulf  Creek. 

No.  25  On  the  east  side  of  Winding  Gulf  Creek,  ^  of  a  mile  north  of 
the  mouth  of  Bailey  Branch. 

No.  26  East  side  of  Winding  Gulf  Creek,  opposite  the  mouth  of  Aider- 
son  Branch. 

No.  27  About  ^  of  a  mile  up  Jigamacogne  Branch  of  Winding  Gulf 
Creek. 

No.  28  On  the  south  side  of  Winding  Gulf  Creek  about  2  of  a  mile 
west  of  mouth  of  Wallens  Branch. 

No.  29  South  side  of  Winding  Gulf  Creek,  and  nOO  feet  up  \\'allcns 
Branch. 

No.  30  South  side  of  Winding  Gulf  Creek,  just  above  moutli  of 
Spangler  Branch.  ? 

Nos.  31  and  32  Near  head  of  Winding  Gulf  Creek,  and  about  2  miles 
above  the  great  bend. 

No.  33  West  side  of  \\'in(ling  Gulf  Crock,  9-10  of  a  mile  above  the 
great  bend. 

No.  34  East  Side  of  \\  inding  Gulf,  700  feet  below  No.  33. 

No.  35  East  side  of  Winding  Gulf,  J  mile  above  the  great  bend. 

No.  36  East  side  of  Winding  Gulf,  at  the  great  bend. 

No.  37  Southeast  side  of  Piney  Creek,  at  mouth  of  Takcin  Creek. 

No.  38  On  Piney  Creek,  250  feet  south  of  No.  37. 

No.  39  On  south  side  Piney  Creek,  ^.^O  feet  south  of  No.  38. 

No.  40  About  250  feet  south  of  No.  39. 
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No.  41  About  250  feet  south  of  No.  40. 

Nos.  42  and  43  On  north  side  of  Takein  Creek,  J  of  a  mile  up  from 
mouth. 

No.  44  On  south  side  of  Takein  Creek,  ^  of  a  mile  up  from  mouth. 

No.  45  About  ^  of  a  mile  south  of  the  mouth  of  Soak  Creek,  a  branch 
of  Piney  Creek. 

No.  46  West  side  of  Winding  Gulf  Creek,  1.2  miles  above  the  great 
bend. 

No.  47  about  J  of  a  mile  above  No.  46,  on  a  left  fork. 

Nos.  48  and  49  About  i  of  a  mile  above  No.  47. 

Nos.  50  and  51  About  I  of  a  mile  above  No.  47,  head  of  Winding  Gulf 
Creek. 

Bore  Holes  All  in  Raleigh  County. 

A.  About  the  head  of  Soak  Creek  of  Piney  Creek  and  5800  feet  north- 
west of  the  mouth  of  Wallens  Branch  of  Winding  Gulf  Creek. 

B.  On  Soak  Creek,  I  of  a  mile  below  Bore  Hole  "A". 

C.  On  head  of  Shockley  Branch  of  Millers  Camp  Branch,  about  8100 
feet  north  of  Bore  Hole  "B". 

D.  At  mouth  of  Laurel  Branch  of  Soak  Creek,  a  branch  of  Piney 
Creek. 

E.  On  Laurel  Branch  of  Soak  Creek,  f  of  a  mile  southeast  of  Bore 
Hole  "D". 

F.  At  mouth  of  Laurel  Branch  of  Millers  Camp  Branch. 

G.  At  Slab  Fork  Station  on  Virginian  Railroad. 

H.     On  Virginian  Railroad,  1^  miles  northwest  of  Lester  P.  O. 
Mr.  d'Invilliers  has  also   described  the  Beckley  coal  along 
Winding  Gulf,  and  collected  samples  for  analysis  by  AlcCreath. 
The  following  is  from  d'Invilliers'  manuscript  report : 

THE  BECKLEY  SEAM.  "This  is  a  comparatively  new  member  of 
the  Pottsville  Series,  there  being  no  commercial  mines  shipping  coal  from 
it  except  the  operations  of  the  Piney  Colliery  Co.  and  the  Raleigh  Coal  and 
Coke  Co.,  near  Beckley. 

This  bed  has  no  merchantable  value  along  the  New  River,  and  it  is 
still  uncertain  how  far  west  the  seam  maintains  its  integrity  after  passing 
beneath  water  level.  It  is  only  exposed  to  view  in  the  deep  canyon  of 
Piney  Creek  from  the  vicinity  of  the  Stanaford  Branch  (where  its  inter- 
mediate position  between  the  Sewell  and  Fire  Creek  seams  is  plainly  ex- 
hibited) south  of  Pemberton,  closely  hugging  the  stream  here  and  con- 
cealed, by  reason  of  its  dip,  in  every  western  bend  of  that  creek. 

Still  it  has  excellent  mining  values  in  its  range  along  the  valley  and 
though  somewhat  irregular  in  section,  owing  to  the  rolls  in  its  Raleigh 
sandstone  roof — even  producing  local  faults  in  the  Beckley  district — yields 
about  5'  0"  of  coal  (see  plate  of  Raleigh  County  sections)  and  steadily 
improves  in  chemical  value  southward. 
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Passing"  through  the  divide  on  to  Winding  Gulf  it  becomes  a  great 
double  seam  and  as  such  is  exposed  all  the  way  to  the  Guyandotte  and 
through  the  great  plateau  on  to  Stone  Coal  at  its  eastern  outcrop.  On 
Allen's  and  Slab  Forks  it  is  frequently  split  in  two,  and  though  always 
yielding  good  coal,  its  mining  value  is  diminished. 

From  the  many  partial  outcrop  exposures  a  number  of  samples  were 
taken,  necesarily  from  different  benches  of  the  seam,  owing  to  the  charac- 
ter of  the  test  pits.  These  sections  are  all  drawn  to  scale,  mostly  on  the 
Raleigh  plate,  and  the  portion  sampled  indicated  by  the  letter  "S". 

From  these,  Table  No.  6  on  next  page,  has  been  prepared,  displaying 
the  excellent  quality  and  frequently  handsome  mining  section  this  bed 
exhibits.  East  of  Stone  Coal  Creek  and  toward  the  head  of  Piney  the 
Beckley  seam  only  catches  in  the  high  knobs. 

These  twelve  samples  of  the  Beckley  seam  represent  an  undeveloped 
area  of  about  100  square  miles,  between  the  headwaters  of  Piney  Creek 
and  the  Slab  Fork  of  Guyandotte  River". 

TABLE  NO.  6  (D'INVILLIERS). 

Beckley  Seam  Analyses :   Raleigh  County. 

Sampled   by   E.  V.  d'lnvilliers:     Analyzed   by  A.  S.  McCreath. 


Thickness 

Map           Thickness        Coal  Volatile  Fixed 

No.                of  seam     Sampled    Water       Matter  Carbon     Sulphur     Ash 

174    R 4'     7"          4'     7"          1.002  18.828  74.495  0.675    •      5.000 

170  R 5'     4"         4'     4"         0.444  17.376  74.680  1.580         5.920 

141   R 5'     2"         4'     4"       *3.914  22.801  68.475  0.440         4.370 

134   R 4'     1"         4'     1"         1.776  19.584  73.454  0.496         4.690 

131   R 5'     9"         4'  11"         0.430  18.220  76.956  0.584         3.810 

122   R 4'      ->"         4'     2"          1.174  18.726  75.805  0.495          3.800 

119   R 7'     1"          5'     5"          1.160  18.580  76.476  0.474          3.310 

116  R 11'     7"          6'     5"a        1.540  19.060  73.808  0.522          5.070 

103  R 6'     5"         .5'     5"a       0.620  17.930  76.176  0.584         4.590 

103  R 3'  10"         3'     8"b       0.380  18.050  75.855  1.135         4.580 

98   R 6'     3"         5'  10"         0.736  18.244  75.046  0.634         5.340 

87  W 5'     1"          4'     9"          0.956  18.484  72.605  0.995          6.960 

Average    ..    6'     4"         5'     3"         1.777  18.823  74.486  0.718         4.795 

R — Raleigh  County  numbers. 

W — Wyoming  County  numbers. 

* — Excessive  moisfiu'c  due  to  wc-atlicred  condition  of  sample. 

a — Top  bench  only. 

b — Bottom  bench. 

No.  174  R — T.ocatcd  at  forks  of  Piney  and  Soak  Creeks,  4.6  miles  S. 
10°  W.  of  Beckley,  Raleigh  County. 
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No.  170  R — On  the  divide  between  the  head  of  Piney  and  Glade 
Creeks,  4  miles  N.  55°  E.  of  Odd  P.  O..  Raleigh  County. 

No.  141  R — On  the  head  of  Bragg  Branch  of  Tommy  Creek,  2.7  miles 
N.  60°  W.  of  Odd  P.  O.,  Raleigh  County. 

No.  134  R— Near  the  head  of  Stone  Coal  Creek,  4.6  miles  N.  60°  W. 
of  Odd  P.  O.,  Raleigh  County. 

No.  131  R — On  the  head  of  Laurel  Fork  of  Stone  Coal  Creek,  4.4  miles 
N.  10°  W.  of  Odd  P.  O.,  Raleigh  County. 

No.  122  R — Near  the  head  of  Winding  Gulf  Creek  and  2  miles  up 
same  from  horseshoe  bend  on  left  hand  fork,  in  Raleigh  County. 

No.  119  R — Near  head  of  Winding  Gulf  Creek,  and  1  mile  above 
horseshoe  bend,  Raleigh  County. 

No.  116  R — North  side  of  Winding  Gulf  Creek,  and  1  mile  below 
great  bend,  Raleigh  County. 

No.  103  R — On  the  west  hill  side  of  Winding  Gulf,  2  miles  above 
mouth  of  Tommy  Creek,  Raleigh  County. 

No.  103  R — On  the  west  hill  side  of  Winding  Gulf.  2  miles  above 
mouth  of  Tommy  Creek,  Raleigh  County. 

No.  98  R — On  the  head  of  Allen  Creek,  a  branch  of  Guyandotte  River, 
Raleigh  County. 

No.  87  W — On  Slab  Fork,  2.2  miles  above  the  mouth  of  Cedar  Creek, 
4  miles  N.  30°  E.  of  Joe  Branch,  Wyoming  County. 

"Through  a  considerable  portion  of  the  north-west  corner  of  this  area, 
between  Pemberton,  Lester  and  Jenny  Gap,  this  seam  is  nowhere  exposed, 
so  that  its  western  commercial  limits  can  not  be  defined  in  advance  of  bor- 
ing :  But  reports  of  some  few  test  holes  already  put  down  speak  of  finding 
this  seam  in  good  condition  in  the  Jenny  Gap  district,  and  as  it  should  be 
accessible  to  shafts  of  moderate  depth  there,  the  importance  of  such  tests 
is  apparent". 

THE  V/AR  CREEK  COAL. 

The  Beckley  coal  bed  has  not  yet  been  certainly  identified  in 
Mercer  and  McDowell  Counties,  but  in  the  very  complete  section 
of  the  Middle  and  Lotver  Pottsville  coals  given  by  Mr.  Eavenson 
in  connection  with  diamond  drill  hole  No.  40,  published  on  page 
136,  a  coal  bed  5'  8"  thick  is  reported  at  practically  300  feet 
below  the  Welch  or  Hemphill  seam,  and  577  feet  above  Coal  No. 
S,  and  this  I  am  inclined  to  believe  represents  the  Beckley  hori- 
zon, and  I  have  made  this  provisional  correlation.  The  Beckley 
bed  would  therefore  correlate  with  the  War  Creek  coal  of 
McDowell  County. 

Mr.  H.  N.  Eavenson.  Chief  Engineer  of  the  U.  S.  Coal  & 
Coke  Co.  correlates  this  thick  coal  referred  to  in  section  No.  40 
with  what  is  known  in   McDowell  County  as  the   War  Creek 
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seam  from  its  development  on  a  tributary  of  Dr}'  Fork  of  Tug- 
in  southern  McDowell,  where  this  coal  attains  a  good  thickness, 
although  this  correlation  places  the  coal  in  question  300  feet 
higher  above  Pocahontas  No.  5  than  does  Mr.  Campbell,  who 
gives  this  War  Creek-No.  j  coal  interval  at  only  270  feet  on 
page  5,  Tazewell  Folio,  instead  of  577  feet,  as  shown  by  vertical 
section  No.  40  referred  to  above. 

That  this  270  feet  interval  reported  by  Campbell  as  sepa- 
rating these  two  important  coal  horizons  is  much  too  small 
would  appear  from  the  points  at  which  both  pass  under  Dry 
Fork  according  to  Mr.  Campbell,  viz,  Pocahontas  No.  5  at  one 
mile  and  a  half  below  the  mouth  of  Kewee  Creek,  and  the  JVar 
Creek  seam  at  Peeryville,  7^  miles  air  line  farther  to  the  north- 
west. The  known  rate  of  dip  for  that  region  frequently  much 
exceeds  100  feet  to  the  mile,  and  as  the  stream  falls  only  moder- 
ately between  the  two  points,  Pocahontas  No.  j  coal  must  be 
much  more  than  270  feet  below  the  level  of  Dry  Fork  at  Peery- 
ville. 

Then,  too,  as  confirmatory  of  Mr.  Eavenson's  identification 
of  the  War  Creek  horizon  in  Section  No.  40,  Mr.  John  Stewart, 
General  Manager  of  the  Virginia- Pocahontas  Coal  Co..  places 
this  coal  at  about  200  feet  under  the  Welch  seam  in  the  six 
sections  measured  by  him  in  McDowell  County,  and  published 
on  page of  this  volume. 

Mr.  M.  R.  Campbell  of  the  United  States  Geological  Survey 
thus  describes  the  War  Creek-  seam  on  page  5,  Tazewell  Folio : 

"One  of  the  best  seams  of  the  region  is  120  feet  above  the  Lower 
Horsepen  seam,  or  270  feet  above  the  Pocahontas  coal.  It  is  well  shown 
in  the  region  about  Peeryville  and  War  Creek,  and  the  seam  will  here- 
after be  referred  to  as  the  War  Creek  coal.  This  seam  is  not  known  with 
certainty  south  of  War  Creek.  It  may  possibly  be  present  on  Indian  Creek, 
but  if  so  it  has  lost  much  of  its  thickness  and  is  broken  up  by  a  thick  shale 
parting.  On  War  Creek  and  Dry  Fork  it  has  been  opened  in  seven  or 
eight  places  Throughout  the  area  prospected  it  holds  a  constant  thick- 
ness of  from  4  feet  4  inches  to  5  feet.  Two  measurements  of  the  seam 
on  War  Creek  gave  the  sections  shown  in  figs.  13  and  14.  Fig.  13  is  from 
an  opening  on  the  left  side  of  the  creek  about  one-half  mile  above  its 
mouth,  and  a  slightly  weathered  sample  from  this  opening  gave  analysis 
No.  6.  Fig.  14  represents  the  seam  as  shown  in  an  opening  on  the  right 
bank  of  the  creek  near  its  mouth,  and  a  slightly  weathered  sample  from 
this  place  yielded  analysis  No.  7.     This  seam  passes  beneath  water  level 
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at  Peeryville,  where  it  has  been  quarried  from  the  bed  of  the  river  for 
many  years". 

From  this  it  will  be  seen  that  the  War  Creek  bed  is  one  of 
the  very  important  coals  of  southwestern  McDowell,  although  its 
exploitation  for  mining  purposes  has  only  just  begun. 

The  Yukon  Coal  Co.  has  recently  opened  this  coal  for  com- 
mercial shipment  at  Yukon,  near  the  mouth  of  Barrenshe  Creek 
of  Dry  Fork,  and  there  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Slate,  good  roof 

2.  Coal,  bony •# 0        1 

3.  Coal,  medium,  soft 4        4 

4.  Coal,  slaty,  not  used 1        2 

5.  Fire  clay 

Elevation  (barometric),  1385'  A.  T. ;  Greatest  rise,  S.  E. ;  Mine  capa- 
city, 250  tons ;  Men  employed,  35 ;  The  slaty  coal,  No.  4,  sometimes  thickens 
to  30  inches,  but  it  is  all  rejected  as  too  impure  for  commercial  use;  Coal 
shipped  both  east  and  west,  mostly  for  steam,  though  some  is  "hand- 
picked"  for  domestic  use;  Authority  for  mine  data,  B.  C.  Cardie,  mine 
foreman,  and  H.  M.  Myers,  Supt. ;  Principal  ofl&ce  of  Yukon  Company, 
Welch,  W.  Va. ;  Sample  from  No.  3  for  analysis  of  which  see  Table  No.  2, 
page  214. 

Mr.  Campbell  collected  a  specimen  of  the  War  Creek  coal 
from  an  opening  in  the  same  near  the  mouth  of  War  Creek  and 
about  100  feet  above  Dry  Fork.  The  sample  was  somewhat 
weathered,  and  its  analysis  is  reported  as  follows  in  No.  7  of 
the  table  in  the  Tazewell  Folio  : 

Moisture '    5.89 

Volatile  matter 22.55 

Fixed  carbon 60.72 

Ash   10.84 

Sulphur 0.55 

Phosphorus  trace 

Both  the  ash  and  moisture  contents  of  this  coal  indicate 
that  the  sample  Mr.  Campbell  collected  was  much  more  than 
"slightly  weathered,"  and  hence  its  analysis  gives  a  very  erro- 
neous idea  of  the  quality  of  the  coal  which  is  more  fairly  repre- 
sented by  the  analysis  of  the  Yukon  mine  sample.  This  latter 
exhibits  a  coal  of  very  excellent  quality,  and  it  falls  below  other 
Pocahontas  coals  principally  in  having  a  greater  percentage  of 
ash,  and  to  that  extent,  so  much  less  of  fixed  carbon,  but  alto- 
gether a  very  excellent  fuel. 
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Since  there  is  evidently  a  large  area  of  this  War  Creek  coal 
in  McDowell  County,  it  will  evidently  add  much  of  value  to  the 
coal  resources  of  that  great  district. 

ft 

THE  RALEIGH  SANDSTONE. 

Mr.  Campbell  in  his  Raleigh  Folio  gave  the  name  Raleigh 
sandstone  to  what  he  supposed  was  one  great  sandstone  mass, 
?5  to  150  feet  thick,  occupying  the  interval  between  the  Beckley 
coal  and  the  olive  sandy  shales  which  usually  underlie  the  next 
higher  or  Seivell  coal  bed.  The  more  detailed  studies  of  the 
stratigraphic  column  now  accessible,  however,  through  numerous 
bore  hole  records,  reveal  the  fact  that  the  Raleigh  sandstone  of 
Campbell  is  practically  always  divisible  into  an  upper  and  lower 
massive  sandstone  member,  separated  by  a  shale  interval  10  to 
30  feet  in  thickness  in  which  there  is  generally  present  a  thin 
coal  bed,  hence  I  have  subdivided  the  group  as  follows : 

Upper  Raleigh  Sandstone. 

Little  Raleigh  Coal. 
Lower  Raleigh  Sandstone. 

The  subdivision  has  been  observed  in  the  study  of  the  bore 
hole  records  from  Ralegh  county,  as  may  be  seen  from  the  fore- 
going pages  where  the  same  are  recorded. 

The  Upper  Raleigh  Sandstone  is  generally  more  massive,  and 
makes  a  higher  and  bolder  cliff  than  the  Loiver  Raleigh,  but  this 
is  not  always  the  case,  the  reverse  being  sometimes  true.  These 
very  compact,  hard,  and  often  pebbly  sandstones  are  very  resist- 
ant to  erosion,  and  hence  their  friendly  mantle  has  preserved 
many  areas  of  the  Pottsville  coals  from  erosion.  It  is  probably 
this  group  of  beds  which  has  aided  in  preserving  Flat  Top 
Mountain  from  erosion,  as  well  as  other  large  areas  of  coal 
lands  in  eastern  and  southern  Raleigh,  and  elsewhere  in  the 
Pottsville  area. 

The  Little  Raleigh  coal  is  of  little  economic  importance  in 
Raleigh,  Fayette,  or  Wyoming  Counties,  but  it  appears  to  attain 
workable  dimensions  in  McDowell  County,  where  a  coal  bed 
which  seems  to  ronu-  at  this  horizon  hns  been  tormod  the  "Snake 


WEST   VIRGINIA   GEOLOGICAL   SURVEY.  199 

Root"  bed  by  Mr.  John  Stewart  of  the  Virginia-Pocahontas  Coal 
Co.  Then,  too,  as  it  is  generally  present,  and  thus  becomes  a 
good  stratigraphic  marker,  it  was  considered  best  to  give  it  a 
separate  designation.  The  Beckley  coal  is  sometimes  referred  to 
as  the  Raleigh  coal  (and  many  think  it  should  have  borne  that 
name  instead  of  "Beckley"),  and  for  this  reason  I  have  desig- 
nated the  coal  found  between  the  two  members  of  the  sandstone 
as  the  Little  Raleigh  coed. 

THE  SEWELL  COAL. 

Above  the  Upper  Raleigh  Sandstone,  in  much  of  Fayette 
County  at  least,  there  is  usually  an  interval  of  60  to  70  feet  of 
dark  sandy  shale,  and  then  we  reach  the  horizon  of  the  Sewell 
coal  bed,  the  uppermost  member  of  the  trinity  of  New  River  coal 
beds  that  have  made  that  district  famous. 

Coming  at  the  summit  of  the  group,  300  feet  and  more  above 
the  basal  member,  the  Fire  Creek  bed,  and  having  a  more  regular 
floor  and  wider  distribution  than  either  of  the  two  lower  (Beck- 
ley and  Fire  Creek)  members  of  this  trinity,  this  Sewell  coal  has 
probably  done  more  to  promote  the  claims  of  the  New  River  and 
Pocahontas  coals  as  the  purest  fuels  in  America  than  any  other 
single  bed,  not  excepting  the  great  Pocahontas  No.  5,  the  south- 
ern rival  of  the  renowned  Pittsburg  bed. 

I  have  explained  in  Vol.  II  how  this  seam  was  first  opened 
for  commercial  shipments  at  Nuttall,  Fayette  County,  in  the  New 
River  canyon,  by  Mr.  John  Nuttall,  and  that  the  seam  should 
have  borne  his  name,  as  the  writer  attempted  to  have  it  do,  but 
as  the  bed  had  long  been  known  in  Sewell  mountain,  and  had 
been  mined  in  a  small  way  along  the  Charleston  and  Staunton 
Turnpike,  for  many  years  preceding  the  advent  of  the  C.  &  O. 
Railway  down  the  New  River  gorge,  the  name  "Sezvell"  had 
become  so  firmly  attached  to  the  coal  that  it  refused  to  be  sepa- 
rated or  displaced  by  a  new  term. 

The  chemical  character  of  this  coal  was  fully  shown  over 
the  area  then  being  mined  when  the  facts  for  Volume  II  were 
gathered  in  1902,  but  since  that  date  the  mining  area  has  spread 
still  wider,  and  the  Sewell  bed  is  now  operated  from  several 
deep  shafts.     The  most  of  the  operations  undertaken  since  1902 
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have  now  been  sampled  by  Mr.  Hennen  in  the  same  thorough 
manner  as  the  other  beds  below,  together  with  accurate  measure- 
ments of  the  bed  sections  at  the  several  mines,  and  these  are 
here  presented  in  detail. 

The  New  River  Valley  Coal  Company  operates  a  mine  in 
the  Sewell  coal,  on  the  south  side  of  the  New  River  canyon,  oppo- 
site Gaymont,  Fayette  County,  and  there  Mr.  Hennen  obtained 
the  following  data: 

Ft.      In. 

1.  Sandstone,  massive  and  concealed 300  0 

2.  Slate,  black 10  0 

3.  Coal,  cannel,  hard  0'     4"  )  ^        /;  -.  « 

4.  Coal,  soil  2      4    |  ^^"'^"    ~  « 

5.  Fire  clay 

Elevation  (barometric),  1040'  A.  T. ;  Greatest  rise,  S.  30°  E. ;  Butts, 
N.  70°  E. ;  Faces,  S.  20°  E. ;  Mine  capacity,  300  tons ;  Men  employed,  75 ; 
No.  3  is  shipped  along  v^^ith  No.  4,  mostly  east,  for  domestic  purposes.  Two 
samples  were  obtained,  one  of  Nos.  3  and  4  combined,  and  one  of  No.  3 
separate,  for  analyses  of  which  see  Table  No.  2,  page  214 ;  Principal  office 
of  Company,  Fayette,  W.  Va. ;  Authority  for  mine  data,  V.  Bachman,  mine 
foreman. 

This  mine  is  only  a  mile  above  Hawks  Nest  Station,  and  the 
Sewell  coal  is  here  getting  quite  thin.  It  is  also  only  250  feet 
above  the  level  of  New  River  at  this  point,  from  which  it  de- 
scends quite  rapidly  north-westward  and  passes  under  the  river 
a  short  distance  below  Hawks  Nest.  Hence  this  mine  is  now 
the  most  northern  one  on  the  Sezvell  seam. 

The  Cataract  Mine  on  the  Sezvell  coal  is  about  one  mile 
farther  up  New  River  from  the  last,  and  also  on  the  south  side 
of  same,  opposite  Sunnyside  Station.  Tt  is  operated  by  the  Moss 
Branch  Coal  Co.  of  Fayette,  W.  Va.,  and  is  the  same  property 
formerly  owned  and  operated  by  the  Cataract  Colliery  Co.  Mr, 
Hennen  secured  the  following-  data  at  the  Cataract  mine : 

Ft.      In. 

1 .  Sandstone,  massive 

2.  Slate   .'■>        0 

3.  Coal,  bony 0         3 

4.  Coal,  soft 2       10 

.5.  Fire  clay 

Elevation  (barometric),  ll.'iO'  A.  T. :  Greate.st  rise,  S.  30°  E. :  Butts.  N. 
70°  E. ;  Faces,  S.  20°  E. ;  Mine  capacity,  100  tons;  Men  employed,  15;  "Run 
of  mine"  shipped  mostly  cast  for  domestic  purposes;  Sample  from  No.  4, 
for  analysis  of  which  see  Table  No.  2,  page  214. 
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Mine  No.  2  of  the  Low  Moor  Iron  Company  is  on  the  south 
side  of  New  River,  opposite  Fayette  Station,  4^  miles  above 
Hawks  Nest,  and  there  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  "Draw"  slate 0        6 

2.  Coal,  soft  (Sewell) 3        1 

Elevation  (barometric),  1270'  A.  T. ;  Greatest  rise,  S.  30°  E. ;  Butts,  N. 
70°  E. ;  Faces,  S.  20°  E. ;  Mine  capacity,  200  tons;  Men  employed,  50; 
Sample  from  No.  2,  for  analysis  of  which  see  Table  No.  2,  page  214 ;  Fine 
coal  coked  at  Low  Moor,  Va.,  for  furnace  use;  Lump  coal  shipped  mostly 
east  for  domestic  purposes ;  Principal  office,  Low  Moor,  Va. ;  Authority 
for  mine  data,  R.  O.  Rafter,  mine  foreman. 

The  "Sewell  Knob"  mine  of  the  Dunglen  Coal  Co.  in  the 
Sewell  seam  is  located  one  mile  and  a  quarter  due  south  from 
Thurmond,  Fayette  County,  in  the  summit  of  a  knob  of  the  same 
name.     Here  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Sandstone 

2.  "Draw"  slate 1         0 

3.  Coal,  soft,  bright  3'     44"  |  4         4i 

4.  Coal,  soft,  gray      1      0      j  ' ' " " ^ 

5.  Fireclay 

Elevation  (barometric),  2050'  A.  T. ;  Greatest  rise,  S.  37°  E. ;  Mine 
capacity,  250  tons ;  Men  employed,  60 ;  Sample  from  Nos.  3  and  4,  for 
analysis  of  which  see  Table  No.  2,  page  214;  Coal  shipped  both  east  and 
west,  principally  for  steam ;  Office  of  the  Company,  Dunglen,  W.  Va. ; 
Authority  for  mine  data,  Mr.  Leo  Schafifer,  Supt.  _/' 

This  is  the  farthest  point  to  the  south  in  the  immediate 
valley  of  New  River  at  which  the  Sezuell  coal  is  mined,  since 
beyond  this  its  southward  rise,  which  has  elevated  it  approxi- 
mately 800  feet  in  the  10  miles  air  line  distance  between  Fayette 
and  Thurmond,  or  80  feet  to  the  mile,  carries  this  coal  over  the 
tops  of  the  highest  hills  southward  along  the  immediate  valley  of 
the  river. 

The  Meadow  Fork  Coal  Company  operates  a  mine  in  the 
Sewell  coal  on  the  north  bank  of  Dunloup  Creek,  two  miles  and  a 
quarter  south-west  from  Thurmond.  This  "Meadow  Fork"  mine 
is  on  the  McKell  estate,  and  there  Mr.  Hennen  obtained  the  fol- 
lowing data : 
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Ft.       In. 

1.  Sandstone    0         0 

2.  "Draw"  slate 0         4 

3.  Coal,   soft,   bright  2'     1"  1 

4.  Coal,  splinty  0      4    [  Sewell 5        4 

5.  Coal,  soft,  grayish  2   J.1    J 

6.  Slate,  dark 

Elevation  (barometric),  1765'  A.  T. ;  Greatest  rise,  S.  40°  E. ;  Butts, 
N.  50°  E. ;  Faces,  S.  40°  E. ;  Mine  capacity,  100  tons;  Men  employed,  25; 
Sample  from  Nos.  3,  4,  and  5,  for  analysis  of  which  see  Table  No.  3,  page 
214 ;  Coal  shipped  east  and  west  for  smithing  and  domestic  uses ;  Roof 
bad ;  Office  of  Company,  Newlyn,  W.  Va. ;  Authority  for  mine  data,  Jas. 
H.  Boyd,  Sec'y. 

The  coal  is  brought  down  to  the  valley  over  a  steep  inclined 
plane,  and  in  descending  it  Mr.  Hennen  reports  the  following- 
section  : 

Ft.  In. 

1.  Coal,    Sewell .3     0 

2.  Slate,   sandstone  and  concealed 90'       0"  ] 

3.  Sandstone  (Upper  Raleigh)  massive,  white...  60        0    | 

4.  Coal  (Little  Raleigh) 1        0    [ 

5.  Shales,   sandy 25        Of 

0.  Coal trace  | 

7.  Sandstone  (Lozuer  Raleigh)  shelly 55         0    J 

8.  Coal  "Noah  Jenkins"  (Beckley) 

,  f  coal,    soft        9"  ] 

\  slate,    black     7    [- 2     6 

[  coal,    soft       14    J 

9.  Sandstone,   massive 55        0    \  „„     ^ 

10.  Shales 25        QS 

11.  Coal,  Quiniiimont  (fire  Creek) 1     8 

12.  Shales    5    0 

13.  Sandstone,  massive  mostly  and  concealed  to   Dunloup   Creek 

at    Newlyn 300     0 

This  section  exhibits  the  three  important  New  River  coals  in 
their  usual  relative  positions  as  well  as  the  thin  seam  (Little 
Raleigh),  wliich  so  often  occurs  between  the  two  members  of  tbe 
Great  Raleigh  sandstone. 

^riie  little  coal  No.  8  is  known  here  as  tbe  "Wn-ili  Jriikiiis" 
seam,  \)u{  it  is  clearly  the  representative  of  tlu'  "Bccklcy"  coal 
bed,  just  as  No.  11  is  undoubtedly  the  reprcstMUative  of  tbe  I'irc 
Creek  or  Quinnimont  coal  bed.  Roth  of  these  two  lower  coals 
of  the  New  River  group  are  too  tbin  to  warrant  commercial 
mining  now,  but  in  tbe  distant  future,  not  more  than  a  centm-y 
hence,  both  of  Ibcse  tbin  beds  will  be  considered  quite  valuable 
enough  to  be  mined. 
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The  Sewell  coal  dips  rapidly  under  a  deep  covering  of  higher 
measures  as  we  pass  north-westward  from  Thurmond,  but  as  it 
maintains  a  valuable  thickness  for  several  miles  in  that  direction, 
it  has  in  recent  years  been  extensively  developed  through  several 
deep  shafts  sunk  to  the  coal  principally  through  a  group  of  coal 
interests  controlled  by  Mr.  Samuel  Dixon,  the  veteran  coal  oper- 
ator of  McDonald,  Fayette  County. 

Among  these  shafts  is  the  Parral,  owned  and  operated  by 
the  Stuart  Colliery  Co.,  situated  about  7  miles  northwest  from 
Thurmond,  at  which  a  very  disastrous  explosion  occurred  in 
1906  and  many  miners  lost  their  lives.  Mr.  Hennen  sampled 
the  coal  in  the  Parral  shaft  and  obtained  therein  the  following 
data : 

PARRAL  SHAFT. 

Depth  to  Sewell  Coal 630  feet 

The  coal  has  the  following  structure : 

Ft.       In. 

1.  Sandstone    

2.  Coal,  soft,  bright         1'     34"  ] 

3.  Coal,  harder,   gray     1      8      [•  Sewell 4        Oi 

4.  Coal,  soft,  "mining"   1      1      J 

5..    Slate,  black 

Elevation  Sewell  coal  (spirit  level),  1186.5;  Greatest  rise,  S.  40°  E. ; 
Mine  capacity,  100  tons ;  Men  employed,  35 ;  Sample  from  Nos.  2,  3,  and  4, 
for  analysis  of  which  see  Table  No.  2,  page  214;  General  office  of  Com- 
pany, McDonald,  W.  Va. ;  Authority  for  mine  data,  Fred  Dixon,  and 
Lawson  Blenkinsopp,  Supt. 

When  this  shaft  was  first  sunk  it  struck  the  Sewell  coal 
horizon  in  the  center  of  a  wide  "roll"  and  the  coal  was  completely 
absent  where  it  should  have  been  found.  The  shaft  was  con- 
tinued on  down  to  a  depth  of  690  feet,  and  from  there  a  diamond 
drill  hole  was  sunk  to  a  still  greater  depth  until  a  coal  bed  3'  4" 
thick  was  finally  encountered  at  about  870  feet  below  the  top  of 
the  shaft.  This  coal  was  at  first  supposed  to  be  the  Sezvell,  which 
had  taken  a  sudden  "dip",  but  an  examination  by  the  writer  dis- 
closed it  to  be  the  Beckley  coal,  while  the  Sewell  bed,  over  200 
feet  higher,  had  been  completely  cut  out  with  a  "roll".  The 
further  deepening  of  the  shaft  was  then  abandoned,  and  an  entry 
was  driven  through  the  solid  rock  at  the  proper  horizon  in  the 
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shaft  to  where  the  Sewell  bed  again  made  its  appearance,  only  a 
short  distance  from  the  shaft. 

A  record  of  this  shaft  and  boring  combined  with  the  section 
of  the  overlying  measures  showing  the  rock  succession  at  the 
Parral  shaft  is  given  on  a  previous  page. 

The  Stuart  shaft  is  5620  feet  N.  68|°  E.  from  the  Parral 
shaft,  and  is  owned  by  the  same  concern,  viz,  the  Stuart  Colliery 
Co.  of  McDonald,  W.  Va.  This  mine  also  met  with  a  disastrous 
explosion  on  January  28th,  1907,  when  90  minuers  lost  their 
lives.  Mr.  Hennen  visited  the  mine  two  months  later  and  ob- 
tained the  following  data : 

STUART  SHAFT. 

Depth  from  surface  to  bottom  of  Sewell  coal,  565  feet. 

Ft.       In. 

1.  Slate,  fair  roof 

2.  Coal,    soft,    bright      1'     6"] 

3.  Coal,  gray,   harder     1      7    [■  Sewell 4        7 

4.  Coal,  soft  1     6    J 

5.  Fire  clay 

Elevation  (spirit  level)  bottom  of  coal,  1196' ;  Greatest  rise,  S.  40°  E. ; 
Sample  from  Nos.  2,  3,  and  4,  for  analysis  of  which  see  Table  No.  2,  page 
214 ;  Mine  capacity,  400  tons ;  Coal  shipped  east  mostly  for  steam ;  Author- 
ity for  mine  data,  S.  A.  Smiley,  bookkeeper  for  the  company. 

The  Oakland  Shaft  of  the  White  Oak  Fuel  Company  is 
located  near  the  village  of  Carlisle,  about  4  miles  north  of  Glen- 
jean.     Here  Mr.  Hennen  secured  the  following  data : 

OAKWOOD  SHAFT. 

Depth  of  Shaft  to  bottom  Sewell  coal,  478  feet. 

Ft.       In. 

1.  Slate,  good  roof 

2.  "Draw"    slate 0        2 

3.  Coal,   soft,   bright  1'     2  "  "j 

4.  Coal,  harder  0  9*  i  c-  ;;  ,  /. 
r).     Coal,  harder,  grayish  0      I5     I 

6.  Coal,  soft,  bright  2      .'')      J 

7.  Fire  clay 

Elevation  (barometric),  1325  A.  T. ;  Greatest  rise  S.  40°  E. ;  Mine 
cai)acity,  400  tons;  Men  employed,  90;  Sample  from  Nos.  3,  4,  5  and  6,  for 
analysis  of  which  sec  Table  No.  2,  page  214 ;  Mine  now  connected  under 
ground  with  the  Carlisle  Shaft  of  the  same  company,  nearly  a  mile 
farther  south;  Coal  shipped  mostly  east  for  stc;uii  .ind  dnnicstic  uses; 
Authority  for  data  J.  N.  Schweitzer,  Supt. 
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At  the  bottom  of  this  shaft  the  coal  is  only  a  streak  for 
about  200  feet  both  north  and  east,  the  "roll"  disappearing  west. 
It  also  extends  to  the  south  for  about  150  feet  when  the  coal 
becomes  "cannelly". 

The  Wingrove  Shaft  of  the  White  Oak  Fuel  Co.  is  about 
two  miles  and  a  quarter  north  from  Glenjean,  and  there  Mr. 
Hennen  obtained  the  following  data : 

WINGROVE  SHAFT. 

Depth  from  surface  to  bottom  of  Sezvell  coal,    478  feet. 

Ft.      In. 

1.  Sandstone    

2.  Draw    slate 0        2 

3.  Coal,  soft  0'  10"  1 

4.  Slate,  black  i'  to  0      0    | 

5.  Coal,   soft   "mining"       0      6    1  ^        ,,  ,         n 

6.  Coal,  harder,  gray  2      0    | 

7.  Slate,  black  i"  to  0     0    I 

8.  Coal,  soft  0     8    J 

9.  Fire    clay 

Elevation  (barometric),  1485  A.  T. ;  Greatest  rise  S.  40°  E. ;  Capacity 
of  mine,  500  tons ;  Men  employed,  133 ;  Sample  from  Nos.  3,  5,  6  and  8, 
for  analysis  of  which  see  Table  No.  2,  page  214 ;  Coal  shipped  both  east 
and  west  for  steam  and  domestic  use ;  Authority  for  mine  data,  J.  W. 
Wilson,  Asst.  Supt. 

The  Sewell  coal  is  operated  from  a  drift  mine  by  the  Nicholl 
Collierly  Co.,  near  west  end  of  Glen  jean,  close  to  White  Oak 
Junction,  and  there  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Slate,  fair  roof 

2.  Coal,  soft,  bright  1'     8 

3.  Coal,  harder,  grayish      2     2 

4.  Coal,  soft  1      1 

5.  Slate,  black,  6"  to  0     Oi 

6.  Coal,  soft  0      8 

7.  Fire    clay 

Elevation,  barometric),  1570  A.  T. ;  Greatest  rise  S.  55°  E. ;  Butts,  N. 
20°  W. ;  Faces  S.  70°  W. ;  Mine  capacity,  250  tons;  Men  employed,  40; 
sample  from  Nos.  2,  3,  4  and  6,  for  analysis  of  which  see  Table  No.  2, 
page  214;  Coal  all  shipped  to  tidewater  for  steam  purposes;  Rather 
harder  and '  makes  more  lump  than  most  of  the  Sewell  coal  mines ; 
Authority  for  mine  data,  Jas.  Martin,  mine  foreman. 
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The  Price  Hill  Shaft  of  the  Price  Hill  Coal  Co.,  136  feet 
in  depth,  is  just  south  from  the  northern  line  of  Raleigh  County 
on  the  waters  of  Dunloup  Creek,  and  there  Mr.  Hennen  obtained 
the  following  data : 

Ft.      In. 

1.  Sandstone    

2.  Slate,  black •. 10        0 

3.  Coal,  soft,  bright,  mining  0'     8i"  ] 

4.  Coal,  soft  3      1       [  ^        ;, 

5.  Slate,  black  and  hard,  0  to       ,0     2      P^^^" *        5 

6.  Coal,  soft,  0  to  0      54    J 

7.  Fire    clay 

Elevation  (barometric),  1670  A.  T. ;  Greatest  rise,  S.  50"  E. ;  Butts, 
East  and  West;  Faces,  North  and  South;  Mfne  capacity,  400  tons;  Men 
employed,  94;  Sample  from  Nos.  3,  4  and  6,  for  analyses  of  which  see 
Table  No.  2,  page  214 ;  Coal  shipped  mostly  east  to  tidewater  for  steam ; 
Principal  office,  McDonald,  W.  Va. ;  Authority  for  mine  data,  H.  H. 
Pinkney. 

The  Sherzvood  Shaft,  110  feet  in  depth,  is  operated  on  the 
Sewell  coal  by  the  same  Price  Hill  Coal  Co.,  about  one-fourth 
mile  south  of  the  last  shaft,  and  there  Mr.  Hennen  secured  the 
following  data : 

Ft.      In. 

1.  Slate,  poor   roof. . . 

2.  Coal,  soft 

3.  Slate,    black 

4.  Coal,  soft 

5.  Coal,  soft,  "mining" 
6  Coal,    soft 
7.  Fire    clay 

Elevation  (barometric),  1680  A.  T. ;  Greatest  rise  S.  40"  E. ;  Butts 
East  and  West ;  Faces  North  and  South ;  Mine  capacity,  200  tons ;  Men 
employed,  66;  Sample  from  Nos.  4,  5  and  6,  for  analysis  of  which  see 
Table  No.  2,  page  214 ;  Coal  shipped  mostly  to  tidewater  for  steam ; 
Authority  for  mine  data,  H.  H.  Pinkney,  Supt. 

The  coal  above  the  black  slate  No.  3  is  not  taken  down, 
although  apparently  very  good. 

The  "Oswald"  and  "Sydney"  drift  mines  of  the  McKell  Coal 
and  Coke  Co.  are  located  one  mile  and  a  quarter  southeast  from 
Price  Hill  in  the  northern  edge  of  Raleigh  County.  At  the 
'"Oswold"  mine  Mr.  Hennen  obtained  the  following  data: 

Ft.      In. 

1.  Sandstone     

2.  Slate,  0  to 8        0 

n.     "Draw"  slate,  0  to 1        0 


-  Sezvell \ 5 


11 
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4.  Coal,  with  streak  of  sulphur  0      5] 

5.  Coal,  soft,  bright  1      3     | 

6.  Coal,  harder,  gray  ,  2     3    f  Sewell 5        1 

7.  Slate,    black  0      5    | 

8.  Coal,  soft,  bright  0      9    J 

9.  Fire    clay 

Elevation  (barometric),  1910  A.  T. ;  Greatest  rise,  S.  40°  E.  Butts,  S. 
65"  E. ;  Faces  N.  25°  E. ;  Mine  capacity,  400  tons;  Men  employed,  70; 
Sample  from  Nos.  4,  5,  6  and  8,  for  analysis  of  which  see  Table  No.  2, 
page  214 ;  Coal  shipped  mostly  to  tidewater  for  steam ;  Principal  office, 
Glcnjean,  W.  Va. ;  Authority  for  mine  data,  J.  W.  Bischoff,  Supt. 

The  Graham  Mine  of  the  McKell  Coal  and  Coke  Co.  is  about 
2  miles  southeast  from  Price  Hill,  and  also  in  the  northern  edge 
of  Raleigh  County.  It,  too,  is  a  drift  mine,  and  there  Mr.  Hen- 
nen  secured  the  following  data : 

Ft.      In. 

1.  "Draw   Slate 0        8 

2.  Coal,  soft,  bright  0'     4"  ] 

3.  "Sulphur  band"  0  to      0      1    j 

4.  Coal,  soft,  bright  0     5    [•  Sewell 4      10 

5.  Coal,  bony  cannel  0      5    | 

6.  Coal,  soft  3      8    J 

7.  Fire    clay 

Elevation,  (barometric),  2045  A.  T. ;  Greatest  rise,  S.  40°  E. ;  Mine 
capacity,  300 ;  Men  employed,  50 ;  Samples  from  numbers  2,  4  and  6,  for 
analysis  of  which  see  Table  No.  2,  page  214 ;  Coal  shipped  mostly  to  tide- 
water for  steam  purposes ;  Authority  for  mine  data,  J.  W.  Bischoff,  Supt. 
The  "sulphur  band",  and  bony  cannel  Nos.  3  and  5,  are  both  rejected  in 
mining. 

The  "Tamroy"  Mine  of  the  same  company  is*  about  3  miles 
southeast  from  Price  Hill,  and  there  Mr.  Hennen  secured  the 
following  data : 

Ft.      In. 

1.  "Draw"  slate,  6"  to 0        4 

2.  Coal,    soft,   bright  0'     7"] 

3.  Coal,    harder  2      8}-  Sewell 4         4 

4.  Coal,  soft  1      1    J" 

5.  Fire    clay 

Elevation  (barometric),  2100  A.,T. ;  Greatest  rise,  S.  45°  E. ;  Mine 
capacity,  50  tons ;  Men  employed,  9 ;  Mine  not  fully  opened  at  date  of 
visit  (April  25th,  1907)  ;  Sample  from  Nos.  2,  3  and  4,  for  analysis  of 
which  see  Table  No.  2,  page  214;  Coal  shipped  mostly  to  tidewater  for 
steam ;  Authority  for  mine  data,  J.  W.  Bischoff,  Supt. 

The  ".Lanark"  Mine  of  the  New  River  Smokeless  Coal  & 
Coke  Co.  is  on  the  Sezvell  coal  in  the  top  of  the  mountain  at 
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Stanaford,  on  the  north  side  of  Piney  Creek,  Raleigh   County. 
Here  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  "Draw"'    slate 0        6 

2.  Coal,  soft,  bright  1'     9i"  1 

3.  Coal,  harder,  gray  14      1-  Sewell 5        Oi 

4.  Coal,  soft,  some  mother  coal  1    11     J 

Elevation  (barometric),  2275  A.  T. ;  Greatest  rise,  S.  45"  E. ;  Butts  S. 
45°  E. ;  Faces,  N.  45°  E. ;  Mine  capacity,  200  tons;  Men  employed,  45; 
Sample  from  Nos.  2,  3  and  4,  for  analysis  of  which  see  Table  No.  2,  page 
214 ;  Coal  shipped  to  tidewater  mostly  for  steam ;  Principal  office  of 
Company,  Sun,  W.  Va. ;  Authority  for  mining  data,  Wm.  Noble,  Supt. 

This  coal  is  also  mined  in  the  top  of  the  mountain  back  from 
Stonewall,  one  mile  below  Stanaford,  by  the  Stonewall  Coal  and 
Coke  Co.,  and  there  Mr.  Hennen  obtained  the  following  data : 


Ft.  In 

1.  "Draw"  slate 1         6 

2.  Coal,  soft,  bright,  "mining" 

'Sewell 4        9i 


0'     9  "1 
3.     Coal,  soft  1     0      [ 


4.     Coal,    harder  1      ih    \' 

5      Coal,  streaks  of  "mother"  1      5      J 

6.     Fire    clay 

Elevation  (barometric),  2325  A.  T. ;  Greatest  rise,  S.  45°  E.  ;Butts  N. 
40°  W. ;  Faces  S.  50°  W. ;  Mine  capacity,  175  tons;  Men  employed,  40; 
Sample  from  Nos.  2,  3,  4  and  5,  for  analysis  of  which  see  Table  No.  2, 
page  214 ;  Coal  shipped  to  tidewater,  mostly  for  steam ;  Principal  office, 
Lynchburg,  Va. ;  Authority  for  mine  data,  J.  T.  Robertson,  mine  foreman. 

The  Skelton  Drift  Mine,  owned  by  the  Cranberry  Fuel  Co., 
is  on  Cranberry  Creek,  2  miles  north  from  Beckley,  Raleigh 
County,  and  there  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  "Draw"  slate,  4"  to 0        5 

2.  Coal,  soft,  Scivcll 3        8 

3.  Fire    clay 

Elevation  (barometric),  2390  A.  T. ;  Greatest  rise,  S.  45°  E. ;  Butts  S. 
45°  E. ;  Faces,  N.  45°  E. ;  Mine  capacity,  200  tons;  Men  employed,  45; 
Sample  from  No.  2,  for  analysis  of  which  see  Table  No.  2,  page  214 ;  Prin- 
cipal office  of  the  Company,  McDonald,  Fayette  County.  W.  Va. 

The  Cranberry  Shaft  Mine  of  the  New  River  Fuel  Co.  is 
located  near  the  head  of  Cranberry  Creek,  about  4  miles  north 
from  Beckley.  The  base  of  the  Sewell  coal  is  reached  at  a  depth 
(y[  440^  feet  in  the  shaft,  and  there  ATr.  Hennen  secured  the 
fallowing  data : 
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Ft.       In. 

1.  Slate,    fair    roof 

2.  Coal,  soft  1'  10  "  1 

3.  Coal,  gray,  harder  0        h    \  Seidell 3       lOi 

4.  Coal,   soft  0      0      J 

0.  Fire    clay 

Elevation  (barometric),  2020  A.  T. ;  Greatest  rise,  S.  45°  E. ;  Butts  S. 
45°  E. ;  Faces,  N.  45°  E. ;  Mine  capacity,  150  tons;  Men  employed,  30; 
Sample  from  Nos.  2,  3  and  4,  for  analysis  of  which  see  Table  No.  2,  page 
214 ;  Coal  shipped  to  tidewater  mostly  for  steam ;  The  coal  dips  270  feet  in 
the  2i  miles  between  the  "Skeleton  Drift"  and  this  shaft,  or  at  the  rate 
of  150  feet  to  the  mile;  Principal  office  of  the  Co.,  McDonald,  W.  Va. ; 
Authority  for  mine  data,   G.   N.  Humphreys,  Supt. 

The  Prosperity  Shaft  of  this  same  company  is  a  sliort  dis- 
tance farther  up  Cranberry  Creek,  where  the  bottom  of  the 
Sewell  coal  is  found  at  a  depth  of  491^  feet  below  the  surface. 
At  this  shaft  Mr.  Hennen  made  the  following  observations : 

Ft.      In. 

1.  Slate,    full    of    fossil   plants 

2.  Coal,  soft  2'     9"  ] 

3.  "Mother"    coal  0      2     \  Sczuell 3         8 

4.  Coal,  soft  0      9    J 

5.  Fire    clay 

Elevation  (barometric),  1990  A.  T. ;  Greatest  rise,  S.  45°  E. ;  Butts  S. 
45°  E. ;  Faces  N.  45°  E. ;  Mine  capacity,  150  tons;  Men  employed,  25; 
Sample  from  Nos.  2,  3  and  4,  for  analysis  of  which  see  Table  No.  2,  page 
214 ;  Coal  shipped  to  tidewater  for  steam ;  Authority  for  mine  data,  A.  N. 
Humphreys,  mine  foreman. 

The  "Sprague"  Mine  of  the  New  River  Fuel  Co.,  in  the 
Seivell  seam,  is  about  one-fourth  mile  west  from  Beckley  C.  H., 
and  there  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Slate,    good    roof 

2.  "Draw"  slate,  6"  to 0       10 

3.  Coal,    soft   "'  3'     5"  ] 

4.  "Mother"    coal  Olio,,  ^         ni 

5.  Coal,    soft  0      8     r^'^^'^^^ ^         ^* 

6.  "Mother"    coal  0     1    J 

Fire  clay 

Elevation  (barometric),  2355  A.  T. ;  Greatest  rise,  S.  45°  E. ;  Butts  S. 
30"  E. ;  Faces,  ...  60°  E. ;  Mine  capacity,  250  tons;  Men  employed,  65; 
Sample  from  Nos.  3,  4,  5  and  6,  for  analysis  of  which  see  Table  No.  2, 
page  214 ;  Coal  shipped  to  tidewater  for  steam ;  Authority  for  mine  data, 
B.  W.  Fordham,  Resident  Engineer. 
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The  Raleigh  Coal  &  Coke  Co.'s  Mine  No.  5  is  in  the  Sezvell 
coal,  about  f  mile  S.  W.  from  Beckley  C.  H.,  and  there  Mr. 
Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Draw    slate 

2.  Coal,    soft  4'     '^"  \  o       n  a        ft 

3.  Coal,  "mother,"  harder    0      1    j-^'^^" *        ^ 

Elevation  (barometric),  2390  A.  T.  ;Greatest  rise,  S.  45°  E. ;  Butts,  S. 
30°  E. ;  Faces,  S.  60°  W. ;  Mine  just  being  opened  at  date  of  visit  (April 
22nd,  1907)  ;  Sample  from  Nos.  2  and  3,  for  analysis  of  which  see  Table 
No.  2,  page  214 ;  Coal  will  be  shipped  to  tidewater  for  steam ;  Principal 
office  of  the  Co.,  Wellston,  Ohio. 

The  Mabscott  Mine  of  the  Mabscott  Coal  and  Coke  Co.  is 
about  one  mile  southwest  from  Beckley  C.  H.,  and  there  Mr. 
Hennen  obtained  the  following  data : 

Ft.      In. 

1.  "Draw"    slate 1        6 

2.  Coal,  soft  2'     1  "  1 

3.  Slate,  coal}',  soft  0       i    \  Scwell 4        Si 

4.  Coal,  soft  2     7     J 

5.  Fire    clay 

Elevation  (barometric),  2345  A.  T. ;  Greatest  rise,  S.  45°  E. ;  Butts  S. 
30°  E. ;  Faces,  S.  60°  W. ;  Mine  capacity,  450  tons;  Men  employed,  75; 
Sample  from  Nos.  2,  3  and  4,  for  analysis  of  which  see  Table  No.  2,  page 
214 ;  Coal  shipped  to  tidewater  for  steam ;  Principal  office  of  Co.,  Mc- 
Donald, W.  Va. ;  Authority  for  mine  data,  David  Lindsay,  mine  foreman. 

The  "Home"  Mine  of  the  Home  Coal  Co.  is  near  Beckley 
R.  R.  Station,  about  one  mile  southwest  from  the  Court  House, 
and  there  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  "Draw"    slate 0        8 

2.  Coal,    soft  2'     1"  ] 

3.  Coal,    bony  0     1     \  Scivcll 4         6 

4.  Coal,    soft  2      4    I 

5.  Fire  clay,  dark,  soft v 

Elevation  (baronietnc),  2300  A.  T.;  Greatest  rise,  S.  45""  E. :  Butts  S. 
30°  E. ;  Faces,  S.  60°  W. ;  Mine  capacity,  100  tons;  Men  employed,  20; 
Sample  from  Nos.  2,  3  and  4,  for  analysis  of  which  sec  Talilc  No.  2, 
page  214;  Coal  shipped  to  tidewater  for  steam,  and  some  used  for  local 
domestic  purposgs ;  Principal  office  of  Co.,  Beckley,  W  Va. ;  Authority 
for  mine  data,  Jesse  Thomas,  mine  foreman. 

The  "Beckley"  Mine  of  the  Beckley  Coal  and  C'okc  Co.  is 
on   this  same  Sewell  seam,  and  located   about  one  mile  and  a 
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quarter  west  from  Beckley  Court  House.  Here  Mr.  Hennen 
obtained  the  following  data : 

Ft.      In. 

1.  "Draw"  slate 1        0 

2.  Coal,  soft  0'     2  "  1 

3.  Slate,    soft  0       I    \Sewell 4        6i 

4      Coal,  soft  4      4      J 

5.     Fire    clay 

Elevation  (barometric),  2330  A.  T. ;  Greatest  rise,  S.  45°  E. ;  Butts,  S. 
30°  E. ;  Faces,  S.  60°  W. ;  Mine  capacity,  700  tons;  Men  employed,  150; 
Sample  from  Nos.  2,  3  and  4,  for  analysis  of  which  see  Table  No.  2,  page 
214;  Coal  shipped  to  tidewater  mostly  for  steam  purposes;  Some  sulphur 
balls  in  the  coal;  Principal  office  of  Company,  McDonald,  Vv^  Va. ;  Author- 
ity for  mine  data,  Hugh  Daniel,  Tipple  foreman. 

For  a  list  of  the  fossil  plants  identified  by  Mr.  David  White 
from  the  roof  shales  of  the  Sezvell  coal  see  page  6G5,  Volume  H, 
West  Virginia  Geological  Survey. 

The  following  analyses  of  the  Sezvell  coal  are  from  samples 
collected  by  A.   P.   Brady  and  R.   W.   Edmonds   in   1902,   and 

analyzed  by  Prof.  Hite  and  his  assistants  as  published  in  Volume 
II,  page  658.  They  are  republished  here  for  the  convenience  of 
the  reader : 

ANALYSES  OF  THE  SEWELL  COAL  SEAM. 


Analyses 
Nos.     Mois. 

1  0.83 

2  0.75 

3  0.63 

4  0.61 

5  0.49 

6  0.56 

7  0.70 

8  1.01 

9  0.67 

10  0.61 

11  0.73 

12  0.71 

13  1.04 

14  0.75 

15  0.74 

16  0.50 

17  0.74 

38  0.67 

19  0.96 

20  0.87 

21  0.S9 

22  0.53 

23  0.48 


V.M. 

26.83 
26.54 
25.74 
25.51 
25.99 
25.52 
26.17 
25.53 
25.31 
25.45 
23.98 
24.12 
24.85 
24,39 
28.58 
24.61 
27.09 
23.40 
25.14 
26.91 
,  22.54 
19.41 
22.09 


F.  C.        Ash.      Sul. 


70.87 
70.37 
71.21 
69.46 
71.49 
70.80 
70.49 
71.37 
70.95 
72.17 
73.11 
73.21 
72.63 
70.88 
66.36 
67.49 
70.58 
71.04 
71.15 
69.78 
74.58 
74.08 
74.28 


1.08 
2.34 
2.42 
4.42 
2.03 
3.12 
2.64 
2.09 
3.07 
1.77 
2.18 
1.96 
1.48 
3.98 
4.32 
7.40 
1.59 
4.89 
2.75 
2.44 
1.99 
5.98 
3.15 


0.54 
0.55 
0.62 
0.75 
0.57 
0.63 
0.68 
0.73 
0.65 
0.73 
0.54 
0.51 
0.62 
0.73 
0.98 
0.79 
0.53 
9.68 
0.56 
0.85 
0.61 
0.98 
0.68 


Phos. 

0.023 
0.055 
0.005 
0.005 
0.005 
0.006 
0.017 
0.006 
0.005 
0.005 
0.003 
0.004 
0.005 
0.005 
0.018 
0.015 
0.005 
0.010 
0.005 
0.004 
0.005 
0.005 
0.002 


Thickness 
of  seam. 
Ft.      In. 


10 
0 
6 
2 
9 

10 


84 

11 

9 

2 

1 

7 

9 

9 

9 
10 

9 

7 

0 

0 
10 


B.T.U. 

15258 
15348 
15274 
15156 
15571 
15109 
15443 
15600 
15130 
15439 
15573 
15504 
15620 
15048 
14893 
14281 
15359 
15021 
14965 
15203 
15517 
14992 
15426 
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Analyses  Thickness 

Nos.     Alois.  V.  M.  F.  C.  Ash.  Sul.  Phos.  of  seam.  B.T.U. 

Ft.  In. 

24     0.73  20.67  76.46  2.14         0.59  0.003  5  2  15446 

25     0.71  24.23  73.34  1.72          0.55  0.006  5  1  15576 

26     0.61  21.31  69.78  8.30          2.54  0.008  5  lOi  14389 

27     0.77  21.29  74.58  3.36         0.77  0.006  5  11  15225 

28     0.C7  21.37  74.33  3.63          0.71.  0.011  5  2  15095 

29     0.67  22.91  74.10  2.32          0.61*  0.006  5  5  15463 

30     0.76  21.18  74.92  3.14         0.69  0.006  5  1  15321 

31     0.76  81.55  71.63  6.06         0.86  0.003  5  6  14891 

32     0.54  21.50  74.51  3.45          0.91  0.005  5  1  15419 

33     0.64  21.33  72.21  5.82          0.79  0.005  5  1  14804 

34     0.46  21.46  75.12  2.96         0.69  0.005  5  1  15219 


Average  0.69         23.95         72.04         3.22         0.74         0.003       4  2         15222 

LOCATION  OF  SAMPLES  ALL  IN  FAYETTE 
COUNTY,  W.  VA. 

Analyses 
Xos. . 

1  From  Cook  mine.  Cook  &  Sons,  Ga3'mont. 

2  From  Elmo  mine,  New  River  Alining  Co.,  Elmo. 

3.  From  Alichigan  mine,  Michigan  C.  Co.,  one-half  mile  below  Faj^ette 

station. 

4.  From  Newlyn  mine,  Newlyn  C.  Co.,  three-fourths  mile  below  Fayette 

station. 

5.  From  Nuttallburg  mine,  Nuttallburg  C.  &  C.  Co.,  Nuttallbiirg. 

6.  From  South  Nuttall  mine,  Brown  C.  Co.,  South  Nuttall. 

7.  From  Boone  mine,  Boone  C.  &  C.  Co.,  Boone. 

8.  From  Keeneys  Creek  mine,  Nuttallburg  C.  &  C.  Co.,  Keeneys  Creek. 

9.  From  Chapman  mine.  Chapman  C.  &  C.  Co.,  three-fourths  of  a  mile 

west  of  South  Caperton. 

10.  From  New  Sugar  Camp  mine,  Victoria  C.  &  C.  Co.,  South  Caperton. 

11.  From  South  Caperton  mine,  Victoria  C.  &  C.  Co.,  South  Caperton. 

12.  From  Cunard  mine,  Cimard  C.  Co.,  Sewell. 

13.  From  Brooklin  mine,  Brooklin  C.  &  C.  Co.,  East  Sewell. 

14.  From  Quarrier  mine,  Bothwcll  C.  Co.,  one-fourth  mile  northwest  of 

Dubree. 

15.  From  Dubree  mine,  l?f)lhwell  C.  Co.,  Dulircc. 

16.  From  No.  1  mine,  Ballingcr  C.  Co.,  Ballingcr. 

n.  From  Smokeless  mine,  Smokeless  C.  Co.,  Winonia. 

18.  From  Longdale  mine,  Longdate  Iron  Co.,  Clifftop. 

19.  From  Kay-Moor  mine,  Low  Moor  Iron  Co.,  Kay  Moor. 

20.  I'Vom  Rlumc  mine,  P.lume  C.  &  C.  Co.,  Lookout. 

21.  r'rom  No.  2  mine,  \V.  P.  Rend,  two  miles  up  Rush  Creek. 

22.  From   Sugar  Creek   mine.  Sugar  Creek   C.  &  C.   Co.,  one-half   mile 

northwest  of   Mt.   Hope. 
;>3.     I'rom  Killside  mine,  McKell  C.  &  C.  Co.,  Killsidc. 


^ 
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24.  From  Sun  mine,  Sun  C.  &  C.  Co.,  one-fourth  mile  south  of  Sun. 

25.  From  No.  3  mine,  Thurmond  C.  Co.,  one  mile  west  of  Thurmond. 

26.  From   Derryhale    mine,    McKell    C.    &   C.    Co.,    two   miles    south   of 

Thurmond. 

27.  From  Turkey  Knob  mine,  Turkey  Knob  C.  &  C.  Co.,  ten  miles  south 

of  Thurmond. 

28.  From  No.  1   mine,   Prudence   C.  &  C.   Co.,   one-half   mile  south   of 

Harvey. 

29.  From  No.  1  mine,  Harvey  C.  &  C.  Co.,  one-half  mile  south  of  Harvey. 

30.  From  Star  mine.  Star  C.  &  C.  Co.,  Red  Star. 

31.  From  No.  2  mine,  Collins  Colliery  Co.,  Glen-Jean. 

32.  From  No.  1  mine,  Dunloop  C.  &  C.  Co.,  Dunloop. 

33.  From  White  Oak  mine.  White  Oak  Fuel  Co.,  one-half  mile  south-east 

of  Oak  Hill. 

34.  From  McDonald  mine,  McDonald  Colliery  Co.,  McDonald. 

The  averages  of  these  analyses  compare  as  follows  with  those  obtained 
by  McCreath  and  the  Maryland  Steel  Company,  for  the  same  coal  bed  on 
the  Gauley  waters  farther  east : 

Md. 

Hite.  McCreath.  McCreath.  Steel  Co. 

34  samps.  47  samps.  18  samps.  18  samps. 

Moisture    0.69                     1.830        '  1.601                  

Volatile    matter 23.95                   27.114  27.614  27.620 

Fixed  carbon 72.040                 66.617  66.351  68.660 

Ash     3.320                   3.615  3.720  3.710 

Sulphur    0.740                   0.801  0.718  0.743 

Phosphorus 0.008                   0.007  0.010  0.0104 

These  results  agree  very  closely,  except  as  to  moisture  and  volatile 
matter,  and  of  course  the  increase  in  these  for  the  Gauley  coal,  is  accom- 
panied by  a  proportional  decrease  in  the  amount  of  Fixed  Carbon. 

The  excess  of  moisture  shown  for  the  Gauley  coals,  is  due  to  the  fact 
that  the  samples  were  in  all  cases  taken  from  the  crop  of  the  beds,  where 
they  had  absorbed  much  more  than  the  normal  amount  of  water  conse- 
quent upon  their  weathered  condition,  and  the  only  wonder  is  that  the 
amount  was  not  larger.  The  increase  in  volatile  matter  is  due  to  a 
regional  increase  to  the  northeast,  the  same  regional  decrease  being  con- 
tinued southwestward  to  McDowell  County,  where  the  same  bed  (Sewell), 
as  well  as  all  other  Pottsville  coals,  has  about  five  to  six  per  cent,  less 
volatile  matter  than  it  has  in  the  center  of  New  River  district,  as  may  be 
observed  from  the  analyses  of  the  McDowell  coals. 

The  Sewell  seam,  having  the  composition  shown  by  the  analyses  given 
above,  is  naturally  an  excellent  coking  coal,  since  it  everywhere  possesses 
the  soft,  columnar  structure,  typical  of  good  coking  coals.  The  following 
analyses  are  reported  by  Prof.  Hite,  from  samples  of  Sewell  coke  col- 
lected by  Messrs.  A.  P.  Brady  and  R.  W.  Edmonds,  in  the  New  River  dis- 
trict : 
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COKE  FROM  SEWELL  SEAM. 


Analyses 

Nos.                         Mois.  V.  M.  F.  C. 

1    0.05  0.84  93.94 

2    0.11  1.17  89.87 

3    0.12  0.59  91.82 

4    0.07  0.78  90.37 

5    0.06  0.81  91.33 

6    0.11  0.68  92.71 

7    0.16  0.93  92.03 

8    0.08  0.73  92.89 

9    0.10  1.27  91.89 

10    0.07  1.18  88.60 

11    0.13  0.92  92.09 

12    0.52  2.83  87.73 

Average    0.14  1.06  91.26 


Coking 

Ash. 

Sul. 

Phos. 

time. 

5.17 

0.68 

0.010 

72  hrs. 

8.85 

0.63 

0.013 

72  hrs. 

7.47 

0.76 

0.011 

48  hrs. 

8.78 

1.02 

0.005 

48  hrs. 

7.80 

0.81 

0.009 

72  hrs. 

6.50 

0.80 

0.006 

72  hrs. 

6.88 

1.06 

0.006 

72  hrs. 

6.30 

0.66 

0.014 

72  hrs. 

6.74 

0.60 

0.008 

72  hrs. 

10.15 

0.54 

0.012 

72  hrs. 

6.86 

0.56 

0.007 

48  hrs. 

8.92 

0.83 

0.013 

72  hrs. 

7.54 


0.75 


0.0095 


LOCATION  OF  SAMPLES,  ALL  FROM 
FAYETTE  COUNTY. 


Analyses 
Nos. 

1.  From  Victoria  C.  &  C.  Co.  ovens,  one-half  mile  east  of  Caperton. 

2.  From  Longdale  Iron  Co.  ovens,  Sewell. 

3.  From  Harvey  C.  &  C.  Co.  ovens,  Harvey. 

4.  From  Collins  Colliery  Co.  ovens,  Glen  Jean. 

5.  From  Turkey  Knob  C.  &  C.  Co.  ovens,  Turkey  Knob. 

6.  From  McDonald  Colliery  Co.  ovens,  McDonald. 

7.  From  Sun  C.  &  C.  Co.  ovens,  Sun. 

8.  From  W.  P.  Rend  ovens,  two  miles  up  Rush  Creek. 

9.  From  Brooklyn  C.  &  C.  ovens,  Brooklyn. 

10.  From  Low  Moor  Iron  Co.  ovens,  Kay  Moor. 

11.  From  Chapman  C.  &  C.  Co.  ovens.  Chapman. 

12.  From  Low  Moor  Iron  Co.  ovens,  Fayette. 

The  average  of  these  twelve  samples  gives  a  result  which  speaks  for 
itself  in  revealing  a  coke  of  the  highest  purity,  which  could  be  mixed  to 
great  advantage  with  those  having  more  ash,  and  consequently  greater  sus- 
ainiifg  power  in  the  blast  furnace. 

The  followinp^  Table  No.  2  o-ives  the  clicmical  composition, 
&c.,  of  the  several  samples  of  the  ScivcU  coal  collected  by  Mr. 
Henncn  in  the  New  River  region: 


TABLE    NO.    2— ANALYSES    OF    THE    NEW    RIVER-  POCAHONTAS  COALS. 


Air  Dried  Samples. 


PROXIMATE. 

Sewell  Coal.  ■ . 

Nos.           Mois.  V.  M.  F.  C.  Pnos.  Ash.  Sul. 

1    1.00  25.30  69.17  .001  4.53  0.63 

2    0.65  25.15  69.51  .001  4.69  0.79 

8    0.97  23.28  70.30  .007  5.50  0.66 

4    1.00  20.65  72.45  .002  5.90  3.07 

5    0.85  21.63  74.22  .002  3.30  0.82 

6    0.45  22.96  73.59  .004  3.01  0.51 

7    0.70  21.40  ■  74.47  .006  3.43  0.42 

8    0.60  19.47  75.26  .006  4.67  1.16 

9    0.50  18.10  77.56  .007  3.84  0.57 

10   0.55  16.40  77.53  .007  5.53  0.82 

11    0.55  19.85  74.04  .006  5.56  2.17 

18    0.45  18.99  77.94  .007  2.62  0.70 

13    0.65  19.70  75.75  .004  3.87  1.12 

14    0.70  18.85  76.54  .006  3.91  0.98 

15    1.10  18.90  77.65  .010  2.35  0.54 

16    0.80  20.30  76.50  .002.2.40  0.86 

17    0.70  20.15  76.73  .003  2.42  0.71 

18    1.00  17.90  79.01  .003  2.09  0.57 

19    1.00  18.10  79.36  .002  1.55  0.47 

20    1.05  17.80  78.41  .001  2.74  0.63 

?1    0.90  18.60  78.84  .002  1.61  0.6S 

22    0.90  17.90  77.82  .005  3.38  0.61 

28    0.75  17.25  78.68  .003  3.32  0.07 

24    0.00  18.40  78.00  .007  3.00  0.93 

25    1.10  17.66  78.46  .005  2.79  0.74 

Average  ..0.77  19.78  76.8*  .005  8.52  0^87 

War  Crek  Coal. 

26    0.80  15.10  75.95  .030  8.15  0.62 

Welch  Coal. 

27    0.80  16.65  73.56  .037  S.99  1.34 

28    0.90  16.90  76.33  .011  5.87  0.61 

29    0.90  21.80  68.60  .034  8.70  0.55 

80    0.30  10.40  75.44  .011  7.86  0.55 

81    0.80 16.84  76.41  .008  5.95  0.68 

Average  ..0.74  17.52  74.05  .020  7.47^  Q/fi' 

Davy  (Sewell)  Coal. 

88    0.40  17.30  73.74  .015  3. .16  0.68 

88    0.75  17.65  79.07  .007  2.53  0.80 

34    0.90  17.70  78.60  .012  2.80  0.62 

35    0.80  18.20  77.70  .009  3.30  0.72 

30    0.55  18.65  77.60  .006  3.30  0.67 

37    0.30  10.30  77.97  .006  2.43  0.64 

88    0.80  18.30  77.10  .007  3  80  0.02 

.\verage  ..0.64  18.16  78.09  .008  3.10  0.68 


TJLTIMATE. 


C. 

81.27 
81.00 
81.00 
82.00 
80.60 
85.54 
86.06 
85.65 
85.93 
84.79 
83.08 
87.21 
85.75 
84.50 
87.42 
84.11 
85.01 
85.14 
87.13 
85.48 
87.18 
85.82 
85.46 
85.94 
86.57 


H. 
5.00 
4.89 
5.33 
4.53 
4.44 
4.61 
4.12 
4.50 
4.47 
4.51 
4.11 
4.08 
4.47 
4.31 
4.45 
4.59 
4.59 
4.73 
4.27 
4.09 
4.55 
4.53 
4.48 
4.69 
4.49 


O. 
7.62 
7.79 
6.46 
3.39 
3.51 
5.03 
4.76 
2.74 
3.93 
.■!.2(i 
2.92 
4.11 
3.47 
5.04 
3.92 
6.66 
5.08 
6.04 
5.25 
5.79 
4.72 
4.33 
4.41 
4.08 
4.03 


N. 

1.18 

1.16 

1.31 

1.11 

l.:;:i 

1.30 

1.21 

1.28 

1.26 

1.09 

1.26 

1.28 

1.32 

1.30 

1.32 

1.38 

1.29 

1.43 

1.33 

1.27 

1.3G 

1.33 

1.36 

1.36 

1.38 


Calo. 

B.T.U. 
14599 
14571 
14627 
14464 
15290 
15290 
15060 
14905 
14900 
1.">I40 
14860 
15190 
15320 
14990 
15220 
15080 
15470 
15350 
16395 
15060 
15400 
15050 
15080 
15180 
15256 


Calcu. 

B.T.U. 
14348 
14231 
14600 
14598 
15108 

.  14929 
14720 
15080 
14987 
14910 
14627 
14926 
15021 
14627 
15191 
14601 
14980 
14877 
14939 
14548. 
1.-)1G0 
14992 
14906 
15129 
15090 


84.82  4.50  4.55  1.28  1.5001   14845 


82.68  4.07  3.43  1.05  14554  14263 


81.55  3.91  3.06  1.15  14629  14108 

85.36  4.31  2.62  1.23  15163  14908 

76.53  3.91  9.23  0.98  13015  12865 

82.22  4.19  3.82  1.36  14632  14279 

84.68  4.21  3.25  1.23  14845  14701 

82.05  4.11  4.40  1.19  14457  14172 


86.48  4,37 
86.66   4.89 


3.71 
3.91 
3.97  1.23 


1.20  15477 
1.21 


156S5   15363 
156S2  15162 


86.45  4.31 
88.27   4.43 


4.33   4.27 
4.07 


3.02 
4.59   2.71 


1.21 
1.17 


Same  Samples  Corrected  for  Moisture. 


PROXIMATE. 


ULTIMATE. 


Sewell  Coa 
Nos.  Mois. 

1   1.30 

3    1.10 

3    1.36 

4    1.16 

5    1.18 

6   0.45 

7   0.94 

8    0.77 

9    0.85 

10   0.72 

11    0.95 

.0.50 
.0.78 
.0.94 
.2.03 
.0.96 
.0.90 
.1.54 
.1.51 
.1.37 
.1.17 
.1.80 
.0.95 
.0.77 
.1.31 


12 

I  13 
I  14 
16 
I  16 
I    17 

I  '** 
19 
20 


21  . 

22  . 

23  . 

24  . 

25  .  

Average  ..1.09 


V.  M. 
25.23 
25.04 
23.14 
20.62 
21.56 
22.93 
21.35 
19.44 

.18.04 
10.37 
19.77 
18.98 
19.67 
18.80 
18.71 
20.27 
20.11 
17.80 
18.01 
17.74 
18.55 
17.74 
17.22 
18.37 
17.61 


K.  C.  Phos. 

68.95  .001 

69.29  .001 

70.02  .007 


73.33 
73.97 
73.61 
74.29 
75.13 


.002 
.002 
.004 
.006 
.006 


77.29     .007 
77.39     .007 


73.74 
77.90 
75.68 
76.36 


.006 
.007 
.004 
.006 


76.93  .010 

76.37  .002 

76.57  .003 

78.58  .003 


78.94 
78.15 
78.67 
77.11 
78.51 
77.86 


.002 
.001 
.002 
.005 
.003 
.007 


78.29     .005 


Ash. 
4.52 
4.67 
6.48 
5.89 
3.29 
3.01 
3.42 
4.66 
3.82 
6.52 
6.54 
2.62 
3.87 
8.90 
2.33 
2.40 
2.42 
2.08 
1.54 
2.73 
1.61 
3.35 
3.32 
3.00 
2.79 


Sul. 
0.63 
0.79 
0.66 
3.07 
0.82 
0.51 
0.42 
1.16 
0.57 
0.82 
2.17 
0.70 
1.12 
0.98 
0.54 
0.86 
0.71 
0.57 
0.47 
0.63 
0.58 
0.61 
0.97 
0.93 
0.74 


C. 

81.03 
80.64 
80.69 
81.87 
86.31 
85.48 
85. S5 
85.51 
85.63 
84.65 
83.65 
S7.17 
85.64 
84.36 
86.60 
83.98 
85.74 
84.68 
86.69 
85.21 
86.94 
85.05 
85.29 
85.79 
86.39 


H. 
6.03 
4.94 
5.37 
4.55 
4.48 
4.62 
4.15 
4.62 
4.51 
4.53 
4.15 
4.09 
4.4S 
4.34 
4.55 
4.61 
4.61 
4.79 
4.33 
4.13 
4.58 
4.63 
4.50 
4.71 
4.51 


o. 

7.84 
8.12 
6.75 
3.51 
3.77 
5.08 
4.95 
2.87 
4.21 
3.3!) 
3.23 
4.11 
3.57 
5.22 
4.67 
6.77 
5.23 
6.45 
6.66 
6.03 
4.93 
5.04 
4.56 
4.21 
4.19 


N. 

1.18 

1.16 

1.31 

1.11 

1.33 

1.30 

1.31 

1.38 

1.26 

1.09 

1.26 

1.2S 

1.32 

1.30 

1.31 

1.38 

1.20 

1.43 

1.32 

1.27 

1.36 

1.32 

1.36 

1.36 

1.38 


Calo. 

B.T.U. 
14555 
14505 
14570 
14441 
15240 
16279 
15026 
14880 
14848 
15114 
14801 
1 5 1 82 
15300 
14944 
15077 
15056 
15439 
15267 
15441 
15012 
15418 
14915 
15050 
151.53 
15224 


Calcu. 

B.T.U. 
14313 
14122 
14568 
14583 
15073 
14922 
146>):t 
16066 
14949 
14895 
14580 
14918 
15003 
14598 
15079 
14580 
14956 
14808 
14873 
14515 
16118 
14877 
14888 
16111 
15071 


19.73  76.68  .004  8.51  0.88  84.83  4.55  4.89  1.29  16069  14766 


War  Cre.-k   Coal. 


Welch  Coal. 

1.65  16.51 

1.93  16.73 


72.92 
75.53 


30  . 

31  J 

.\verage  ..1.56 


1.10  16.29  74.80 


16.51  74  11 


037  8.98  1.83  81.10  4.00  3.51  1.14  14505  14058 

.011  5.81  0.61  84.48  4.42  3.46  1.22  15008  14788 

'.'on  '7.81  '6.'56  '81.64  '4.'27  4.38  i.35  14530  14208 

.018  7.51^0.83  ~82.4l' 4.23  3.78  1.24  14681  14349 


1.20   15400  14940 

1.20   15487  14958 

15496  15376 

15458  15829 


'!  32 
33. 
34 

:  35 

'!  36 
I  37 
'  38 


Davy  (Sewell)  Coal. 


1.66 
.1.96 
.3.78 
..1.34 
..1.09 

.1.59 


17  49  78.34  .007  2.51  0.80  86.87  4.99  4.64 

17  51  77.76  .012  2.77  0.62  85.99  4.63  4.78 

17  66  75.36  .009  3.20  0.70  83.60  4.66  6.68 

18  50  76.8S  .006  3.28  0.67  85.77  4.40  4.71 

19  15  77.35  .006  2.41  0.64  87.59  4.53  3.66 
18.16  76.48  .007  3.77  0.62  86.42  4.68  3.35 


1.20  1554:i  15258 

1.22  15514  15030 

'I.I6  14938  14562 

1.19  1536.5  14866 

1.20  15373  15284 
1.16  15335  15236 


5.86  4.49  3.67  1.20  16536  15164   '  .\verage  ..1.90  18.08 


77.03  ^008  3^99  0.67  85.87'  4;65  4.64  1.19  15344  15039 


214-215 
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LOCATION  OF  MINE  SAMPLES,  REPRESENTED  IN 
TABLE  NIO.  2. 

Sewell  Coal. 

Nos. 

1.  New  River  Valley  Mine,  New  River  Valley  Coal  Co.,  south  side  of 

New  River,  Gaymont,  Fayette  County. 

2.  Cataract  Mine,  Mars  Branch  Coal  Co.,  2  miles  southeast  of  Hawks 

Nest,  Fayette  County. 

3.  Mine  No.  2,  Low  Moor  Iron  Co.,  south  side  of  New  River,  Fayette 

Station,  Fayette  County. 

4.  Sewell  Knob  Mine,  Dunglow  Coal  Co.,  I4  miles  due  south  of  Thur- 

mond, Fayette  County. 

5.  Meadow  Fork  Mine,  Meadow  Fork  Coal  Co.,  2i  miles  southwest  of 

Thurmond,  Fayette  County. 

6.  Parral   Shaft  Mine,   Stuart   Colliery  Co.,   at    Stuart,   on   White  Oak 

Railway,  in  extreme  southern  Fayette  County. 

7.  Stuart   Shaft  Mine,    Stuart   Colliery  Co.,   at    Stuart,   on   White  Oak 

Railway,  in  southern  edge,  Fayette  County. 

8.  Oakwood  Shaft  Mine,  White  Oak  Fuel  Co.,  near   Carlisle,   4  miles 

north  of  Glen-Jean,  Fayette  County. 

9.  Wingrove  Mine,  White  Oak  Fuel  Co.,  2l  miles  N.  Glen-Jean,  Fayette 

County. 

10.  Nichol   Mine,   Nichol   Colliery  Co.,   west   end  of  Glen-Jean,   Fayette 

County. 

11.  Price  Hill  Shaft  Mine,  Price  Hill  Fuel  Co.,  Price  Hill,  on  White  Oak 

Railway,  Fayette  County. 

12.  Sherwood  Mine,  Price  Hill  Fuel  Co.,  i  mile  south  of  Price  Hill,  Fay- 

ette County. 

13.  Oswald  Mine,  McKell  Coal  &  Coke  Co.,  li  miles  southeast  of  Price 

Hill,  Raleigh  County. 

14.  Graham  Mine,  McKell  Coal  &  Coke  Co.,  2  miles  southeast  of  Price 

Hill,  north  edge,  Raleigh  County. 

15.  Tamroy  Mine,  McKell  Coal  &  Coke  Co.,  Bi  miles  southeast  of  Price 

Hill,  north  edge,  Raleigh  County. 

16.  Lanark  No.  3,  New  River  Smokeless  Coal  &  Coke  Co.,  7  miles  south- 

west of  Prince,  Raleigh  County. 

17.  Sewell  Mine,  Stonewall  Coal  &  Coke  Co.,  6  miles  southwest  of  Prince, 

Raleigh  County. 

18.  Skelton  Drift  Mine,  Cranberry  Fuel  Co.,  2  miles  due  north  of  Beck- 

ley,  Raleigh  County. 

19.  Cranberry  Shaft  Mine,  New  River  Fuel  Co.,  4  miles  northwest  of 

Beckley,  Raleigh  County. 

20.  Prosperity  Shaft  Mine,  New  River  Fuel  Co.,  4i  miles  northwest  of 

Beckley,  Raleigh  County. 

21.  Sprague  Mine,  New  River  Fuel  Co.,  J  mile  west  of  Beckley,  Raleigh 

County. 
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22.  Mine  No.  5,  Raleigh  Coal  &  Coke  Co.,  I  mile  southwest  of  Beckley, 

Raleigh  Coianty. 

23.  jNIabscott  Mine,  Mabscott  Coal  &  Coke  Co.,  1  mile  southwest  of  Beck- 

ley,  Raleigh  County. 

24.  Home  ]\Iine,  1  mile  south  of  Beckley  Station,  C.  &  O.  R.  R.,  Raleigh 

County. 

25.  Beckley  jNIine,  Beckley  Coal  &  Coke  Co.,  li  miles  west  of  Beckley. 

Raleigh  County. 

War  Creek  Coal. 

26.  Yukon  Mine,  Yukon  Coal  Co.,  near  Barrenshe  Creek  of  Dry  Fork, 

AIcDowell  County. 

Welch  Coal. 

27.  Bottom  Seam  Mine,  The  Panda  Coal  Co.,  2  miles  east  of  Davy,  Mc- 

Dowell Count}^ 

28.  Imo  Mine  No.  1,  Oregon  Coal  Co.,  1  mile  northwest  of  Welch,  Mc- 

Dowell County. 

29.  Slick  Rock  Mine,  Slick  Rock  Coal  Co.,  I  mile  northwest  of  Welch, 

McDowell  County. 

30.  Hemphill  Mine,  Welch  Coal  &  Coke  Co.,  on  south  side  of  railroad,  i 

mile  northwest  of  Welch,  McDowell  County. 

31.  Mine  No.  1,  Virginia  Pocahontas  Coal  Co.,  9  miles  southeast  of  Gor- 

don, I\IcDowell  County. 

Davy — ^Sewell  Coal. 

32.  Upper  Seam  Mine,  The  Panda  Coal  Co.,  2  miles  east  of  Dav}',  Mc- 

Dowell County. 

33.  Mine  No.  1,  Superior-Pocahontas  Coal  Co.,  near  Hallsville,  McDowell 

County. 

34.  Mine    No.   2i,    Superior-Pocahontas    Coal    Co.,   near   Plallsville,    Mc- 

Dowell County. 

35.  Maher   Mine   No.   1,   Jewett,   Bigelow   &   Brooks    Colliery    Co.,   near 

mouth  of  Twin  Branch,  McDowell  County. 

36.  Mine  No.  5,  Jewett,  Biglow  &  Brooks  Colliery  Co.,  on  Iiead  of  Upper 

Twin  Branch,  McDowell  County. 

37.  Mine  No.  2,  Jewett,  Biglow  &  Brooks  Colliery  Co.,  }   mile  west  of 

Twin  Branch  Station,  McDowell  County. 

38.  Mine  No.  3,  Jewett,  Biglr.w  &  Brooks  Colliery  Co.,  near  Claren  Sta- 

tion, i  mile  up  ITppcr  llcnsley  P.rnncli,  McDowell  County. 

T-'or  a  (Icscriptidii  of  tlu'  .SVric//,  nccklcy.  Fire  Creek  aiul 
other  coals  f)f  the  Middle  and  L(>7<.'er  Pottsvillc  in  the  district 
north-cast    from   New   River  acros.s    Favctte,    eastern    Nicholas. 
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and  western  Greenbrier  Counties  to  Cherry  River,  the  reader  is 
referred  to  pages  630  to  655  Vol.  II.  These  same  coals  as  ex- 
posed in  the  vicinity  of  Webster  Springs  are  described  on  page 
629  of  that  volume,  while  the  following  record  of  a  well  drilled 
for  gas  at  Camden-on-Gauley  shows  the  succession  of  strata  in 
the  Middle  and  Lower  Pottsville  of  the  Upper  Gauley  region  : 

MIDDLE  AND  LOWER  POTTSVILLE  IN  DRILL  HOLE 
AT  CAMDEN-ON-GAULEY. 

Sand  and  gravel   (surface)  .  . 25'  to  25' 

Black   slate 6  to  31    &c. 

Gray    sandstone 4  to  35 

Coal  •.   3  to  38 

Sandstone,    white 5  to  43 

Black    slate 8  to  51 

Sandstone,    dark 9  to  60 

Coal 1  to  61 

Slate,  brown 5  to  66 

Sandstone,  gray,  hard 16  to  82 

Slate,  light  colored 6  to  88 

Sandstone,   dark,   shaly 32  to  120 

Black    slate 40  to  160 

Coal,  Sewcll? 2  to  162 

Sand,  gray,  pebbly,  very  hard  (Raleigh) 92  to  254 

Shales,  light  and  dark  colored 72  to  326 

Sandstone,    white,    fine-grained .39  to  365 

Black    slate 18  to  383 

Sandstone,    white 17  to  400 

Coal,  Beckley? 5  to  405 

Sandstone,  white,  hard 20  to  425 

Black    slate , 33  to  458 

Coal     1  to  459 

Sandstone,    gray,    hard 10  to  469 

Black    slate 51  to  520 

Coal,  Fire    Creek  f 5  to  525 

Black    slate 5  to  530 

Sandstone    66  to  596 

Shales,  sandy,  light  colored 25-  to  621 

Coal,  "Echols"  ? 3  to  624 

Sandstone,  white,  hard 47  to  671 

Slate,    gray 18  to  689 

Sandstone,  white,  hard,  base  of  Pottsville 11  to  700 

Shale,  red,  Maiich  Chunk 

The  most  probable  identifications  are  given  to  the  coals 
shown  in  the  section  above.  As  the  thickness  of  the  several 
coals  was  determined  by  the  "churn",  or  oil  well  drill,  the  ac- 
curacy of  the  measurements  is  of  course  only  approximate. 

The  Seivell  coal  has  been  opened  and  measured  at  several 
localities    along   Upper    Gauley    River    between    the    mouths    of 
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Cranberry,  Cherry,  Taylor,  Panther,  Laurel,  Beaver  and  other 
streams  in  Beaver  District,  Nicholas  County,  by  Messrs.  Clark 
and  Krebs,  Civil  and  Mining  Engineers,  of  Kanawha  Falls, 
W.  Va.,  who  have  kindly  placed  their  notes  at  my  disposal. 

The  Sewell  coal  after  having  passed  beneath  water  level 
about  one  mile  below  the  mouth  of  Peters  Creek  along  the  Lower 
Gauley  remains  under  the  same  so  far  as  known  until  about  1^ 
to  2  miles  above  the  mouth  of  Beaver  Creek  when  in  a  south- 
eastward bend  of  the  river  the  coal  comes  to  the  surface  on  the 
south  bank  of  the  stream  where  at  opening  No.  7  of  Clark  and 
Krebs  it  has  a  thickness  of  4  feet  3  inches  without  partings  and 
elevation  of  1750  feet  A.  T.,  while  one-third  mile  due  east,  and 
on  the  north  bank  of  Gauley,  it  has  an  elevation  of  1795  feet 
A.  T.  and  a  thickness  of  61  inches  without  partings. 

Opening  No.  6  is  one-fourth  mile  south-east  from  No.  8, 
and  the  coal  is  there  QQ  inches  thick,  at  1780  feet  A.  T.,  on  the 
south  bank  of  Gauley,  while  just  above  and  a  few  hundred  feet 
below  the  mouth  of  Laurel  Creek  is  opening  No.  5,  showing  a 
thickness  of  74  inches  without  partings  at  an  elevation  of  1800 
feet  A.  T. 

Panther  Creek  puts  into  Gauley  from  the  south  about  one- 
half  mile  above  the  mouth  of  Laurel,  and  at  one-half  mile  from 
Gauley,  on  the  west  bank  of  Panther  Creek,  the  Sezvell  bed  at 
opening  No.  4  shows  48  inches  of  clean  coal  at  1895  feet  A.  T., 
while  two- thirds  of  a  mile  to  the  north-west  and  one-third  of 
a  mile  below  the  mouth  of  Taylor  Creek  on  the  south  bank  of 
Gauley  is  opening  No.  3,  showing  42  inches  of  clean  coal  at 
1830  feet  A.  T.  Above  this,  Gauley  bends  northward  and  the 
dip  carries  the  Sewell  coal  under  the  same  one-half  mile  above 
the  mouth  of  Taylor  Creek,  and  it  does  not  emerge  on  the  south- 
eastward curve  until  we  reach  the  mouth  of  Cherry  River.  At 
two-thirds  nf  a  mile  up  Qierry  we  come  to  opening  No.  2  of  the 
Sezvell  coal,  where  on  the  west  bank  of  that  stream  it  exhibits 
the  following  structure  at  1925  feet  A.  T. : 

Ft.      In. 
Top  coal  1'     Hi"  ] 

Fire    clay  0      R    }• 4        2 

Coal  2      2    J 

About  one-third  mile  south  of  this  last  (No.  2)  opening  are 
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two  Others  near  together  on  the  west  bank  of  Cherry  which  ex- 
hibit the  following  structures : 

2  B  2  C 

Bone  coal 0'     6  0'  2" 

Coal 1      5  1  5. 

Slate  and  fire  clay 0      l4  0  1 

Coal    3      0*  2  9 

Totals     5      1  4      5 

The  coal  at  the  lower  opening  (2B)  is  1900'  A.  T.,  and  at 
2C,  1920  feet  A.  T. 

Up  main  Gauley  from  the  mouth  of  Cherry  this  Sewell  coal 
remains  above  water  level  to  the  mouth  of  Cranberry  River, 
where  the  rise  of  the  stream's  bed  gets  above  this  coal,  and  at 
Camden-on-Gauley  the  Sezvell  coal  is  as  shown  by  the  record  of 
the  bore  hole  there  given  on  a  previous  page,  about  120  feet 
under  the  river,  or  1880  feet  A.  T.,  where  the  driller  reports  it 
as  2  feet  thick. 

A  short  distance  below  where  this  coal  goes  under  Gauley 

at  the  mouth  of   Cranberry,  on  the  north  bank  of  the  river  is 

opening  No.  1  of  Clark  &  Krebs,  where  the  coal  exhibits  the 

following  structure  at  1925  feet  A,  T. : 

Ft.      In. 
Top   coal  1'    5  "  1 
Fire    clay  0      44     \ 4         1 

Coal  2      34    J  . 

At  all  these  openings  of  Clark  &  Krebs,  the  Sezvell  coal  pre- 
sents a  good  appearance,  and  although  slightly  harder  than  its 
New  River  phase,  yet  it  has  the  columnar  structure  of  typical 
coking  coal,  and  there  can  be  no  doubt  that  it  would  yield  ex- 
cellent results  either  for  general  fuel  or  for  coke. 

The  E.  F.  Saxman  Coal  and  Coke  Company,  of  Philadel- 
phia, Pa.,  has  recently  opened  this  coal  on  the  Laurel  Fork  of 
Cherry,  and  is  building  some  coke  ovens  at  its  plant  2  miles  up 
I,aurel,  which  puts  into  Cherry  at  Fenwick,  4  miles  below  Rich- 
wood,  Nicholas  County,  and  there  3|  miles  S.  70°  W.  from  Rich- 
wood,  Mr.  Hennen  obtained  the  following  data: 

Ft.  In. 

1.  Concealed    

2.  Coal,  soft,  Sezvell,  "rider" 1  6 

3.  Concealed    and    slate 22  0 

4.  Coal,  bony 0  ll\ 


5.     Coal,   soft,   2'  9" 3         8    S 


.Sewell 


220 


THE    NEW    RIVER    COAL   GROUP. 


Elevation  (barometric),  2375'  A.  T. ;  Greatest  rise,  S.  58°  E.  (about 
5.2  per  cent.);  Mine  not  yet  in  operation;  Will  manufacture  coke,  and 
ship  coal  for  general  fuel  purposes ;  Coal  sometimes  exceeds  4  feet  in 
thickness,  and  again  thins  below  3  feet;  John  Mosby,  Engineer  for  Laurel 
[Manufacturing  Company,  authority  for  dip,  &c. ;  Sample  from  No.  5 
3'ielded  the  following  result  on  analysis : 

Proximate  Analyses. 


Air  dried  Corrected 

Sample.  for  mois. 

Moisture    ". 1.06  1.92  % 

Volatile    Matter 27.32  27.08 

Fixed    carbon 67.70  67. ti 

Ash    3.92  3.89 

Sulphur 0.69  0.69 

Phosphorous    0.011  0.011 

Ultimate  Analyses. 

Carbon    82.09  81.38 

Hydrogen    4.91  5.01 

Oxygen    7.12  7.77 

Nitrogen  1.27  1.26 

Sulphur    0.69  0.69 

Ash    3.92  3.89 

Calorimeter  B.  T.  U 14559  14431 

Calculated  B.  T.  U 14461  14359 

This  analysis  reveals  a  coal  of  most  excellent  quality,  and 
differs  only  from  the  New  River  type  by  having  more  volatile 
matter,  and  showing-  some  oxidation  (high  oxygen),  because  the 
sample  was  taken  near  the  surface.  The  coal  will  undoubtedly 
yield  excellent  coke. 

The  Cherry  River  Boom  and  Lumber  Company,  at  Rich- 
wood,  Nicholas  County,  has  for  several  years  mined  and  used 
one  of  the  Pottsvillc  coals  in  the  locomotives  on  their  lumber 
railways  with  most  excellent  results.  The  mines  are  on  Rccklcy 
Run  of  the  South  Fork  of  Cherry  River,  about  S  miles  south- 
east from  Richwood,  and  at  an  elevation  of  approximately  3500 
feet  A.  T.  The  coal  is  supposed  to  be  the  Sczvcll  bed  (althougli 
this  is  not  certain,  as  it  may  belong  below  the  Sczu'ell),  and  it 
presents  two  phases,  one  a  "hard"  coal  type,  and  the  other  a 
"soft"'  coal,  within  a  distance  of  only  050  feet.  The  coal  is 
operated  by  the  Elk  Lick  Coal  Co.,  and  two  samples,  one  from 
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the  "hard  coal"  bank  and  the  other  from  the  "soft  coal"  open- 
ing, were  collected  and  sent  the  Survey  by  Mr.  W.  H.  Armstrong, 
General  Superintendent  of  the  Cherry  River  Boom  and  Lumber 
Company,  together  with  the  following  explanatory  letter : 

"RiCHwooD,  W.  Va.,  April  14,  1908. 
Dr.  I.  C.  White,  State  Geologist, 

Morgantown,  W.  Va. 
Dear  Sir  : — 

Replying  to  yours  of  the  11th  inst.,  the  two  samples  of  coal  sent  you 
were  taken. from  the  same  vein,  but  at  different  localities.  The  measure- 
metit  of  the  seam  from  which  the  soft  coal  was  taken  is  four  feet  two 
tnclies  v/ith  no  partings.  The  hard  coal  was  taken  from  a  seam  seven 
feet  from  top  to  bottom;  six  feet  one  inch  of  hard  coal,  and  eleven  inches 
of  the  soft  at  the  bottom,  with  no  partings  except  a  sulphur  streak  which 
appears  sometimes  between  the  hard  and  soft  coal,  and  at  others  in  balls, 
but  usually  it  appears  about  the  middle  of  the  hard  coal.  The  elevation 
of  the  mine  is  3500  feet  above  sea  level,  and  probably  1000  feet  above  the 
Elk  Lick  Valley,  and  is  located  about  eight  miles  east  from  Richwood 
Station. 

Yours  very  truly, 

Elk  Lick  Coal  Company." 

The  analyses  of  the  samples  in  question  yielded  the  follow- 
ing results  in  the  Survey  laboratory : 

Proximate  Analyses. 

"Hard"  Coal.        "Soft"  Coal. 

Moisture    0.57  0.70 

Volatile  matter 24.37  26.34 

Fixed  carbon 61.61  63.66 

Ash    13.45  9.30 

Sulphur    ; 0.94  1.08 

Phosphorus    0.04  0.042 

Ultimate  Analyses. 

Carbon  77.76  78.82 

Hydrogen    4.00  4.06 

Oxygen    2.87  5.60 

Nitrogen    0.98  1.14 

Sulphur    0.94  1.08 

Ash    * 13.45  9.30 

Calorimeter   B.   T.    U 13478  13896 

Calculated  B.  T.  U 13504  13588 
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The  "hard  coal"  here,  so  close  to  the  "soft"type,  it  is  readily 
seen  from  the  analyses,  is  due  to  a  large  increase  in  the  amount 
of  ash  from  that  shown  under  the  "soft"  coal  type.  This  change 
which  takes  place  within  a  distance  of  650  feet,  is  probably  only 
local,  and  may  disappear  after  the  mine  has  been  driven  farther 
under  cover, 

A  test  hole  was  bored  for  the  Sezvell  coal  on  the  south  side 
of  Gauley  River,  2^  miles  N.  82°  W.  from  the  mouth  of  Beaver 
Creek,  which  found  the  coal  4  feet  thick  at  a  depth  of  290  feet. 
The  hole  begins  at  1795  feet  A.  T.,  and  the  coal  has  an  elevation 
of  1505  feet  A.  T.,  as  reported  by  Messrs.  Clark  and  Krebs. 

Another  hole  was  drilled  at  the  junction  of  Deer  and  Jim 
Creeks,  about  5  miles  S.  30°  W.  from  the  mouth  of  Beaver 
Creek,  by  Mr.  E.  F.  Saxman,  of  Haverford,  Pa.,  who  has  kindly 
given  the  Survey  a  copy  of  the  record,  which  is  as  follows : 

BORE  HOLE  NO.  1. 

Record  of  Diamond  Drill  Hole  at  Junction  of  Deer  and  Jim 

Creeks,  Nicholas  County,  Waters  of  Hominy  Creek; 

Elevation  Top  of  Hole,  About  1815  A.  T. 

Ft.  In.  Ft.  In. 

Surface    and   boulders 23  0 

.*>oap  stone  and  shale 21  9 

Sandstone    4  6 

Liplit    shale 1  8 

Sandstone    3  4 

Lifxht    shale 17  0 

Slate,    black 2  9 

Cnal    0  9 

Fire  clay 2'  0 

Raslard  fire  clav fi  0 

Light    shale....' 3  11 

!^andstnnc    0  fi 

Shale,   dark 0  8 

Sandstone    2  7 

Shale,   dark ' 0  9 

Sandstone    2  6 

Shale,   dark 9  0 

.Sandstone    2  f) 

Shale,    dark 1  8 

SIntf    0  2 

Cnal,  Sewcllf 4  6 

P.a'^tard  fin-  rlav 2  10 

Shale,   dark 29  2 

Slate,  streaked  with  coal 0  8            144    1 


23 

0 

44 

9 

49 

3 

.50 

11 

.-i4 

3 

71 

3 

74 

0 

74 

9 

76 

9 

82 

9 

86 

8 

87 

2 

87 

10 

90 

5 

91 

2 

93 

8 

102 

8 

lo.--, 

1 

106 

9 

106 

11 

111 

5 

114 

3 

143 

5 
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Ft.  In.  Ft.  In. 

Shale,   dark 3  8  147  9 

Light    shale 6  0  153  9 

Light  shale 3  0  156  9 

Hard  sand  rock 12  2  168  11 

Shale,   dark 13  6  182  5 

Dirty  coal 1  2  183  7 

Bastard  fire  clay 2  2  185  9 

Sandstone 4  7  190  4 

Sandstone    5  0  195  4 

Shale,   dark 140  7  335  11 

Sandstone    25  8  361  7 

Conglomerate  sandstone 3  7  365  2 

Bastard  fire  clay 4  0  369  2 

Shale,   dark 6  6  375  8 

Bastard  fire  clay 8  0  383  8 

Sandstone    54  0  437  8 

Shale,   dark 16  439  2 

Sandstone     2  6  441  8 

Shale,  dark 2  0  443  8 

Sandstone    14  10  458  6 

Bastard  clay 2  10  461  4 

Sandstone 20  6  481  10 

Light  sand  shale ■ 1  3  483  1 

Sandstone    1  0  484  1 

Light  sand  shale 16  10  500  11 

Sandstone    3  8  504  7 

Light  sand  shale... 7  8  512  3 

Sandstone    13  3  524  6 

Sandstone    47  0  572  6 

Sand   shale 26  6  599  0 

Sandstone 30  4  629  4 

Shale,   dark 10  8  640  0 

The  coal  struck  at  106  feet  is  most  probably  the  Sezvell  bed, 
since  nothing  of  any  importance  was  found  below  it  for  an  in- 
terval of  529  feet,  which  cannot  be  more  than  50  to, 100  feet 
above  the  top  of  the  Mauch  Chunk  red  shales.  The  exact  eleva- 
tion of  the  well  is  not  known,  but  from  the  contours  of  the  Nich- 
olas topographic  sheet  of  the  United  States  Geological  Survey, 
the  elevation  of  the  top  cannot  be  far  from  1815  feet,  which 
would  put  the  base  of  the  coal  bed  at  about  1700  feet  A.  T.,  and 
this  would  agree  fairly  well  with  the  elevation  of  the  Sewell 
coal  found  farther  east  on  Cherry  River  after  making  due  allow- 
ance for  dip. 

The  Sewell  coal  at  the  mouth  of  Gauley  River  is  about  200 
feet  below  water  level,  since  in  a  boring  at  the  Falls,  one  mile 
and  a  half  below,  it  was  struck  at  245  feet,  but  it  is  there  slaty, 
and  only  4  feet  thick,  including  slates. 

As  we  pass  up  Gauley  from  its  mouth,  the  direction  of  the 
stream  carries  this  coal  deeper  below  water  level  until  we  come 
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to  Belva,  at  the  mouth  of  Bell  Creek,  when  the  course  of  the  river 
turns  eastward  as  we  ascend  it,  and  the  Sewell  coal  as  determined 
b}'  Mr.  Squire  Halstead,  of  Kessler's  Cross  Lanes,  Nicholas 
Count}-,  finally  emerges  from  the  bed  of  Gauley  River  about  one- 
fourth  mile  below  the  mouth  of  Sugar  Creek. 

The  following  letter  from  Mr.  Halstead  well  describes  the 
occurrence  of  the  Sezvell  coal  along  this  portion  of  Gauley  River : 

Kessler's  Cross  Lanes,  W.  Va.,  March  4,  1908. 
Dr.  I.  C.  White, 

Stale  Geologist, 

Morganiozvn,  TV.  Va. 
Dear  Sir  : — 

"I  am  sending  you  by  express  today  a  sample  of  the  Gauley-Sewell 
coal  for  analysis.  This  sample  was  taken  from  an  opening  in  Flat  Rock 
Hollow,  on  the  south  side  of  Gauley  River,  in  Mt.  Cove  District,  Fayette 
County,  about  one  and  one-half,  possibly  two,  miles  below  the  mouth  of 
Peters  Creek.  The  sample  was  taken  fifteen  feet  under  ground,  but  was 
within  a  few  inches  of  a  small  surface  crack,  which  might  affect  the 
analysis.  The  section  is  forty-two  inches  in  height  and  has  no  parting 
slates.  A  streak  of  hard  coal  about  two  inches  thick  lies  fourteen  inches 
from  the  top.  You  can  notice  pieces  of  this  in  sample.  The  floor  is  a 
soft  slate,  gray  in  color,  a  little  in  the  nature  of  fire  cla}'. 

The  top  is  heavy  sandstone  from  ten  to  fifteen  feet  thick,  with  sand- 
stone and  shale,  and  three  or  four  small  seams  or  markers  on  up  to  the 
base  of  the  Nuttall  sandstone,  which  forms  the  main  river  cliff,  about  one 
hundred  and  forty  feet  above. 

One  of  these  small  seams  lies  immediately  at  the  base  of  the  Nuttall 
sandstone  and  runs  from  ten  to  twenty  inches  in  thickness.  Below  the 
opening  about  twenty  to  thirty  feet  is  soft  sandstone,  and  sandy  shale, 
and  below  that  reaching  to  water  level  at  this  point  is  solid  massive  sand- 
stone forming  a  cliff  fifty  to  sixty  feet  high. 

The  opening  is  about  eighty-five  feet  above  the  river. 

This  coal  first  comes  out  from  under  water  level  about  one-fourth  mile 
below  the  mouth  of  Sugar  Creek,  at  wliich  point  the  Eagle  and  Anstcd 
coals  lie  above  it  in  the  mountain.  The  Eagle  about  700  feet  or  practically 
the  same  as  at  Ansted.  At  the  mouth  of  Horseshoe  Creek  it  is  about  90 
feet  above  the  river  and  stays  from  90  to  130  feet  above  the  river  up  to 
the  opening  where  sample  was  taken.  Above  this  point  it  crops  toward 
water  level  and  runs  under  water  level  at  the  end  of  Long  Point,  about 
one  mile  below  the  mouth  of  Peters  Creek." 

The  section  measured  by  ^Ii".  I  l.ilstc.ul  ri'ads  as  fnllows  : 

Ft.  Tn. 

1.  .Sandstone,  Nullall.  f/recil  clijj 

2.  Coal  Ifuf/hc.^  l-crry,  10"  to 1  8 

3.  Sandstone  and  shale  with  thin  coals  (2 — .'}) 12.5  0 


WEST    VIRGINIA    GEOLOGICAL    SURVEY.  325 

^t.  In. 

4.  Sandstone,   heavy 15  0 

[  coal,  soft     1'     2"  1 

5.  Coal,  Sezvell  ]  coal,  hard   0      2     }- 3  6 

[  coal,   soft    2      2    J 

6.  Shales  and  soft  sandstone 35  0 

7.  Sandstone,  massive  (Raleigh)  cliffs  to  Gauley  River 55  0 

This  is  in  Flat  Rock  Hollow  on  the  south  side  of  Gauley 
River,  on  the  land  of  the  Alex.  Matthews  estate>,  and  about  6-| 
miles  N.  32°-i  E.  from  Hawks  Nest  Station  on  the  C.  &  O. 
Railroad. 

Mr.  Halstead  sent  a  sample  of  the  coal  (taken  from  only  15 
feet  under  cover)  for  analysis,  which  yielded  the  following  re- 
sults in  the  Survey  laboratory,  as  reported  by  Messrs.  Hite  and 
Patton : 

Proximate  Analysis.  Ultimate   Analysis. 

Moisture    0.84  Carbon    82.17 

Volatile   matter 29.90  Hydrogen    4.89 

Fixed  carbon 66.22  Oxygen    8.06 

Ash    3.04  Nitrogen   1.24 

Sulphur    0.60  Sulphur    . 0.60 

Phosphorus 0.002  Ash    3.04 

Calorimeter  B.  T.  U 14753 

Calculated  B.  T.  U 14382 

These  analyses  show  a  coal  of  most  excellent  quality,  and 
except  for  its  higher  "volatile  matter'"  is  typical  of  the  Setvell 
coal  along  New  River.     It  would  yield  a  most  excellent  coke. 

For  a  description  of  the  coals  in  the  wilderness  region  be- 
tween the  mouth  of  Cranberry  Creek,  on  Gaule}^  and  the  head- 
waters of  Elk  River,  above  Webster  Springs,  the  reader  is  re- 
ferred to  a  volume  published  by  Mr.  Wm.  H.  Edwards  of 
Charleston,  W.  Va. 

Still  farther  to  the  north-east  along  Shaver's  Fork  of  Cheat 
in  Pocahontas  and  Randolph  Counties,  the  rocks  and  coals  of 
the  Middle  and  Lower  Pottsville  occur  in  the  summits  of  the 
high  (4000-4600  feet  A.  T.)  mountains  on  either  side  of  that 
river  between  its  source,  and  Cheat  River  Bridge  on  the  Staun- 
ton and  Parkersburg  Pike,  where  the  red  beds  of  the  Mauch 
Chunk  series  pass  under  water  level. 

Shaver's  Fork  of  Cheat  flows  down  the  axis  of  a  syncline 
tilted  to  the  north-east,  so  that  the  basal  members  of  the  Potts- 
ville pass  below  water  level  at  the   Staunton   Pike,  and  do  not 
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come  out  again  until  we  approach  the  Coal  &  Iron  Railway 
bridge  across  Cheat  River,  3  miles  above  Bemis,  at  the  mouth 
of  Fishing  Hawk.  The  coals  of  this  region  have  been  described 
in  a  report  by  the  writer  to  the  West  Virginia  Spruce  Lumber 
Company,  Mr.  David  L.  Luke,  Vice  President,  which  company 
owns  a  large  acreage  of  lands  between  Fishing  Hawk  Bridge 
and  the  head  of  Shaver's  Fork.  The  results  of  this  examina- 
tion so  far  as  of  general  geologic  interest  are  here  given  by 
permission  of  Mr.  Luke,  as  follows : 

The  lowest  coal  in  the  Pottsville  series  of  Shaver's  Fork 
(which  may  possibly  be  identical  with  the  Qninnimont  coal  of 
New  River),  belongs  only  a  few  feet  above  the  Mauch  Chunk 
Red  Shale,  and  crops  in  the  hills  one-half  mile  below  the  Fishing 
Hawk  bridge,  where  it  is  only  120  feet  above  the  railroad  track. 
It  was  mined  there  and  used  by  the  contractors  during  the  con- 
struction of  the  Coal  &  Iron  Railroad,  proving  to  be  an  excel- 
lent fuel  for  every  purpose.  It  shows  the  following  section  at 
the  outcrop : 

Ft.  In. 

1.  Shales    

2.  Clay  shales  interstratified  with  coal 2  0 

3.  Coal.  Fishing  Hawk 2  1 

This  coal,  which  I  have  termed  the  Fishing  Hatvk  bed  from 
this  locality,  was  carefully  sampled  at  two  points  about  100  feet 
distant  from  each  other  by  taking  thin  sections  entirely  across 
the  face  of  the  seam,  and  the  analyses  of  these  samples,  under 
the  supervision  of  Professor  B.  H.  Hite,  Chemist  of  the  West 
Virginia  Agricultural  Fxperiment  Station,  gave  the  following 
results : 


Proximate  Analyses. 

I. 

Moisture    1.4,'i 

Volatile  matlor 21.40 

Fixed    carbon 74.0.") 

Ash   3.10 

100.00  100.00 


.Sulphur    0.68  0.68 

Phosphorus    0.004  0.003 
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Ultimate  Analyses. 

I.  II. 

Carbon   80.45  80.18 

Hydrogen    5.44  5.56 

Oxygen    9.86  8.05 

Nitrogen    0.72  0.88 

Sulphur 0.43  0.43 

Ash 3.10  4.90 


100.00  100.00 

Calorimeter   B.   T.   U 14,652  14,538 

Calculated  B.  T.  U ^ 14,333  14,501 

No.  I — Sample  from  North  opening. 

No.  II — Sample  from  South  opening. 

These  analyses  reveal  a  coal  of  very  high  quality  and  purity, 
although  the  samples  were  taken  from  old  workings  near  the 
outcrop  where  the  coal  had  been  exposed  to  the  air  for  several 
years.  Undoubtedly  even  better  results  would  be  shown  from 
freshly  mined  coal  at  a  greater  distance  under  cover.  The 
analyses,  however,  confirm  the  stratigraphic  conclusions ;  namely, 
that  the  coal  belongs  in  the  New  River  series,  which  is  equivalent 
to  saying  that  it  is  unsurpassed  for  steam,  coke,  and  general  fuel 
purposes. 

The  average  of  seventeen  (17)  samples  of  this  same  coal  on 
New  River,  Fayette  County,  West  Virginia,  as  analyzed  by 
Prof.  Hite,  and  published  in  Volume  II  of  the  West  Virginia 
Geological  Survey,  page  670,  gives  the  following : 

Moisture    . . . ". '. 0.60 

Volatile  matter 19.93 

Fixed  carbon 75.20 

Ash    4.27 

100.00 

Sulphur    0.67 

Phosphorus 0.035 

The  moisture  is,  of  course,  much  higher  in  crop  samples 
than  in  those  taken  from  the  face  of  the  coal  in  regular  mining- 
operations  ;  hence,  when  the  coal  near  the  Fishing  Hawk  bridge 
is  mined  in  under  the  hill  it  will  have  practically  the  same  chem- 
ical com.position  as  this  famous  coal  bed  on  New  River,  except 
possibly  a  v.ery  little  more  volatile  matter,  something  like  one  (1) 
per  cent,  which  would  only  add  to  its  fuel  efificiency. 
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True,  the  bed  shows  a  thickness  of  only  25  inches  of  pure 
coal  near  the  Fishing  Hawk  bridge,  but  the  immediately  over- 
Iving  shales  have  a  few  inches  of  coal  in  two  or  three  layers, 
and  it  is  quite  probable  that  when  the  bed  is  driven  farther  under 
cover  it  will  increase  in  thickness  by  several  inches.  In  the  New 
River  field  these  very  pure  coals  have  been  successfull}-  mined 
when  only  20  inches  thick  or  even  less. 

This  bed  of  coal  should  extend  along  Cheat  River  from 
Bemis  or  Fishing  Hawk  to  the  Staunton  and  Parkersburg  turn- 
pike, near  the  Cheat  River  bridge,  since  it  is  apparently  the 
same  coal  which  has  been  opened  by  Mr.  Cromer  near  the  mouth 
of  Stone  Coal  Run  at  his  prospect  No.  5,  two  miles  below  Win- 
chester, where  he  reports  the   following  succession  : 

Inches. 

Coal    , 1 

Rock   10 

Coal  11"  1 

Rock 11"  I 

Coal    : 13"  1-  42 

Rock  ?J'  I 

Coal   5°  J 

Rock   10 

Coal   2     ■ 

In  this  bed,  if  the  highest  and  lowest  streaks  of  coal  are 
neglected,  there  remains  a  thickness  of  42  inches,  13  of  wliich 
is  rock  material,  and  this  would  probably  thin  to  less  than  half 
of  that  amount  when  mined  a  few  hundred  feet  under  cover. 

This  same  coal  was  once  opened  and  mined  to  a  small  extent 

about  one  mile  above   Winchester,   or   Cheat   Bridge,   just   west 

from  the  Gub  House  across  the  river  where  Mr.  Cromer  reports 

it  as  follows  at  "Prospect"  No.  Ifi  : 

Ft.      In. 

Sandstone   3        0 

Coal  ' 14"  1 

Black  slate s"  }-   2        8 

Coal   10"  i 

.At  this  opening,  as  well  as  that  on  Stone  Coal  Run.  the 
coal  is  of  excellent  quality,  lint  is  more  split  with  partings  than 
at  Fishing  Hawk.  Such  partings,  however,  always  sliow  thickest 
ai  the  surface,  and  the\-  thin  away  and  frequt'ntly  disappear 
entirely  a  few  hundri-d  feet  under  ground. 

Coming  as  this  coal  does,  only  a  few  (30-10)  feet  abme  the 
red  beds,  its  rrf)p  is  constantlv  covered  uyi  In   surface  trash  from 
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the  higher  strata,  so  that  no  natural  exposures  of  it  occur  along 
the  upper  waters  of  Cheat  River.  Hence  it  should  be  searched 
for  with  the  diamond  drill,  since,  if  found  in  fair  thickness,  it 
could  be  readily  opened  and  mined  for  fuel  with  which  to  supply 
the  operations  of  the  West  Virginia  Spruce  Lumber  Company, 
since  it  occurs  much  nearer  the  railway  line  than  any  of  the 
higher  beds. 

In  the  unexplored  (because  no  openings  have  been  made) 
region  along  Cheat  between  the  mouth  of  Stone  Coal  Run  and 
Fishing  Hawk,  it  is  probable  that  this  seam  of  coal  dips  below 
water  level,  and  must  be  sought  for  with  the  diamond  drill. 

It  is  possible  that  "Prospect"  No.  -i  of  Mr.  Cromer  on  the 

"east  side  of  Kelly's  Ridge"  may  represent  this  Fire  Creek  coal. 

Mr.  Cromer  reports  its  structure  as  follows  there : 

Inches. 

Roof    sandstone 

Coal  6  ] 

Bone  coal 3  | 

Coal    13  I 

Black  slate 1  |-  47 

Coal,  very  hard 2  | 

Black  slate 13  j 

Coal   10  J 

Bottom,    soft   clay 

A  total  of  4?  inches,  of  which  31  inches  is  coal.  These 
slates  could  be  counted  upon  to  get  thinner  in  mining  the  coal. 

Another   coal   bed,    possibly   the   "Beckley",   occurs    150    to 

200  feet  above  the  Fire  Creek  seam  just  described,  and  it  is  very 

probably  this  bed  which   was   opened  at  "Prospect"   No.    1,   on 

Big  Run,  near  Camp  No.  5,  at  100  to  150  feet  below  the  top  of 

the  mountain,  where  it  has  the  following  structure,  as  described 

by  Mr.  Cromer : 

Inches. 

Top,  broken   shale 

Blue  clay 8 

Slate   ..'. 1 

Coal  32"  1 

Slate   , 1"  !-  28 

Coal,  hard 5"  J 

Fire  clay 

This  coal  was  sampled  by  the  writer  from  surface  and 
weathered  specimens,  the  only  ones  obtainable,  and  the  analyses, 
as  reported  by  Professor  Hite,  read  as  follows : 
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Proximate   Analysis.  Ultimate    Anal5rsis. 

Moisture    2.00         Carbon    75.67 

Volatile    matter 23.00         Hydrogen    5.50 

Fixed    carbon 68.41         Oxygen     9.92 

Ash    6.59         Nitrogen    0.92 

Sulphur    0.40 

100.00         Ash    6.59 


Sulphur    0.66  100.00 

Phosphorus    0.021 


B.  T.  U.,  calorimeter 13,829 

B.  T.  U.,  calculated 13,810 

This  shows  a  coal  of  most  excellent  quality  considering  that 
the  sample  was  from  surface  and  weathered  specimens.  Both 
the  moisture  and  ash  will  be  much  lower  when  the  coal  is  driven 
well  under  cover. 

This  coal  is  the  only  "Prospect"  opened  on  the  east  side  of 
Cheat  River,  and  the  bed  lies  at  an  elevation  of  approximately 
500  feet  above  the  level  of  Big  Run,  one  mile  above  its  mouth. 
The  coal  has  an  apparent  dip  to  the  east  where  opened,  and 
there  should  be  a  considerable  area  of  it  in  the  vicinity  of  "Pros- 
pect" No.  1. 

It  is  possible  that  this  is  the  same  coal  which  occurs  at  "Pros- 
pect" No.  3,  on  Fork  Mountain,  600  feet  above  Cheat  River, 
which  is  reported  by  Cromer  as  follows : 

Inches. 

Top,  broken  slate 48 

Soft   clay 8 

Coal,  very  hard 28 

Fire    clay 

.\  sample  collected  from  the  crop  of  this  opening  ga\c  the 
following  results  to  Professor  Hite  : 

Proximate   Analysis.  Ultimate    Analysis. 

Mr.istun-    2..'')0  Carbon    74.73 

Volatile   matter 23.30  Hydrogen    6.56 

Fixed  carl)on 70.55  Oxygen    13.77 

A-ih    3.65  Nitrogen    0.91 

Sulphur    0.38 

100.00  Ash    3.65 

Sulphur    0,62  100.00 

Phosphorus    n  oo.'.fi 


B.  T.  U..  cah.rimitcr 14,307 

I'..  T.  v..  calcnlnlcd 13,880 
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It  is  needless  to  add  that  this  analysis  exhibits  a  coal  of 
great  excellence  and  purity  which  will  still  improve  in  quality 
when  mined  in  under  cover. 

A  few  rods  S.  20°  E.  from  "Prospect"  No.  3,  and  about  70 
feet  higher  is  the  locality  of  "Prospect"  No.  7,  where  Mr.  Cromer 
uncovered  19  inches  of  coal,  the  crop  of  which  exhibits  the 
following  composition : 


Proximate  Analjrsis. 


Ultimate   Analysis. 


Moisture    10.00 

Volatile    matter .^ 22.40 

Fixed  carbon 60.51 

Ash    7.09 


100.00 


Carbon    66.00 

Hydrogen    4.89 

Oxygen    t 20.71 

Nitrogen    0.91 

Sulphur    0.40 

Ash 7.09 


Sulphur    , 0.67 

Phosphorus    0.009 


100.00 


B.   T.  U.,  calorimeter 10,796 

B.  T.  U.,  calculated 11,035 

The  crop  coal  exposed  is  greatly  weathered,  as  shown  by 
the  large  percentage  of  moisture  and  oxygen.  When  mined  into 
the  hill,  it  would  doubtless  get  thicker,  and  greatly  improve  in 
quality  by  losing  its  excessive  moisture  and  oxygen. 

It  is  possibly  this  same  bed  of  coal  which  shows  20^  inches 
at  "Prospect"  No.  11,  on  Black  Run,  where  it  was  exposed  by 
Mr.  Cromer,  and  exhibits  the  following  composition  in  a  surface 
sample : 


Proximate   Analysis. 


Ultimate   Analysis. 


Moisture    ._. . .  7.00 

Volatile   matter .'  .  .  22.05 

Fixed  carbon 55.45 

Ash    15.50 


100.00 


Sulphur    0.69 

Phosphorus    0.00697 


Carbon    57.55 

Hydrogen    5.00 

Oxygen    20.66 

Nitrogen    0.86 

Sulphur   0.43 

Ash    15.5G 


100.00 


B.  T.  U.,  calorimeter 10,229 

B.  T.  U.,  calculated 9,889 

The  thickest  bed  of  coal  seen  on  the  property  is  that  opened 
up   at   "Prospect"   No.    2,   Big   Buck   Run,   where   Mr.    Cromer 
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exposed  the  following  section  at  an  elevation  of  600  feet  above 
the  railroad  grade : 

Inches. 

Top   clay 24 

Shale   3 

Coal    2  1 

Rock    4  I 

Coal    48  }■  60 

Shale    1  I 

Coal    5  J 

Fire   clay   floor 

The  outcrop  of  the  coal  is  badly  weathered,  since  the  seam 
was  not  driven  into  the  hill  under  cover.  Hence  the  sample 
taken  for  analysis  does  the  coal  injustice.  The  analysis  of  the 
badly  weathered  sample  gave  Professor  Hite  the  following : 


Proximate  Analysis.  Ultimate   Analysis. 

Moisture   5.50        Carbon 60.00 

Volatile  matter 21.40        Hydrogen    5.44 

Fixed  carbon 56.53        Oxygen    16.67 

Ash 16.57         Nitrogen    0.94 

Sulphur   0.38 

100.00         Ash 16.57 


Sulphur   ■ 0.60  100.00 

Phosphorus  0.00697 


B.  T.  U.,  calorimeter 10,681 

B.  T.  U.,  calculated 10,753 

The  result  of  weathering  is  seen  in  these  analyses  both  in 
the  excessive  amounts  of  moisture  and  ash,  as  well  as  in  the 
large  proportion  of  oxygen  in  the  ultimate  analysis,  so  that  the 
coal  would  make  a  much  better  showing  and  doubtless  prove  a 
good  grade  of  fuel  when  driven  into  the  mountain  under  cover, 
since  it  appears  to  represent  the  famous  Sc7vcll  seam  of  New 
River,  which  is  always  good  coal  except  at  the  crop  where  on 
long  exposure  the  best  coals  always  deteriorate,  absorbing  moist- 
ure and  oxygen,  and  really  burning  out  a  portion  of  their  carbon 
by  slow  oxidation,  thus  becoming  much  higher  in  ashy  contents. 

Mr.  Cromer  made  another  opening  in  this  coal  bed  about 
one-half  mile  distant  to  (he  north-east  from  "Prospect"  No.  2, 
which  may  be  designated  as  "Prospect"  No.  2  (a),  and  there 
the  succession  is  as  follows : 
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Inches.     Inches. 

Slate 

Coal,    slatv 6  ] 

Shale    ...■. 1  L         „ 

Coal    42  r      ■ 

Slaty    coal 6  J 

The  mountain  rises  about  100  feet  higher  than  the  crop  of 
this  coal. 

Another  opening  was  made  on  what  appears  to  be  this  same 
coal  bed,  340  rods  N.  83°  W.  from  "Prospect"  No.  2(a),  and 
150  to  200  feet  higher  at  a  point  on  the  Tygarts  Valley  River  side 
of  the  mountain.  It  might  be  termed  "Prospect"  No.  2(b),  and 
exhibits  the  following  section  : 

Inches.     Inches. 

Coal,  much  weathered 42  1 

Slate    6  J-    ...  57 

Coal    9  J 

Mr.  E.  P.  Shaffer,  the  Superintendent  of  the  West  Virginia 
Pulp  and  Paper  Company,  sunk  a  diamond  drill  hole  through 
this  coal  and  on  down  to  the  top  of  the  Mauch  Chunk  red  beds, 
which  gives  the  exact  thickness  of  the  Middle  and  Lower  Potts- 
ville  as  preserved  on  the  summits  of  the  high  knobs  about  the 
head  of  Cheat  River.  This  valuable  record,  which  the  Survey 
owes  to  the  courtesy  of  Mr.  Luke  and  Mr.  Shaffer,  is  as  follows  : 

Report  of  Cores  Taken  from  Prospect  Hole  No.   1,  on  Big 

Buck  Run,  Near  Head  of  Shaver's  Fork  of  Cheat 

River,  Made  by  Pearl  Cromer. 

Ft.  In. 

Sandstone    31  6 

Coal    0  6 

Sandstone    0  10 

Coal,  Sewellf 4  4 

Fire  clay 6  0  ] 

Sandstone  (Raleigh?) 136  0  [    .„„, 

Slate    20  Of    ^" 

Fire    clay 15  Oj 

Slate  and  coal  mixed 1  3     Beckley? 

Sandstone    40  0  |        , 

Fire  clay 12  Q\ 

Slate  and  coal  mixed 6  0     Fire  Creek? 

Fire  clay 6  0  ] 

Sandstone    70  8[     mn'o" 

Fire   clay....: 8  6  f     ^"^   ~ 

Sandstone   22  0  J  '2 
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Ft.  In. 

Red  shale 16  0  ] 

Blue  shale 8  6| 

Conglomerate    sandstone 3  0| 

Red  shale 14  0  [-    Maunch  Chunk  Red  Shale. 

Red   shale   conglomerate 3  0|                          113'  6" 

Red  shale 5  0  | 

Blue    shale 64  Oj 

I  have  indicated  with  an  interrogation  point  the  probable 
correlations  of  the  coals  in  this  section. 

On  the  Staunton  and  Parkersburg  turnpike,  just  west  from 
Cheat  Bridge,  or  Winchester,  several  seams  of  the  New  River 
coal  series  crop  at  the  surface  and  have  been  dug  into  by  Mr. 
Cromer. 

The  first  of  these  coals  lies  a  few  feet  above  a  very  thick 
massive  conglomerate,  and  275  feet  above  the  level  of  Cheat 
River.  It  was  dug  into  and  used  during  the  late  Civil  War,  but, 
although  nearly  four  feet  thick  at  the  crop,  it  suddenh-  dis- 
appeared against  a  rock.  This  was  probably  due  either  to  a 
local  "roll"  or  a  slight  displacement  by  faulting.  The  crop  of 
the  coal  is  much  weathered,  as  shown  by  the  analysis  of  the 
sample  collected  as  follows : 


Proximate   Analysis. 


Ultimate    Analysis. 


Moisture   7.40 

Volatile   matter 20.35 

Fixed    carbon 41.73 

Ash    30.52 


100.00 


Sulphur    0.49 

Phosphorus   0.0028 


Carbon    45.56 

Hydrogen   3.89 

Oxygen    19.10 

Nitrogen    0.63 

Sulphur   0.30 

Ash  30.52 


100.00 


B.   T.   U.,   caiorinulcr 7,634 

P..  T.  IT.,  calculated 7.630 


A  sliorl  distance'  I'arllnT  inward  ]  lultnn.svilk',  and  just  west 
from  tin-  summit  of  tin-  (li\i(le  between  Cheat  River  and  \\i.'i\ 
Run,  another  coal  has  been  opened  up  by  Mr.  Cromer  at  "Pros- 
I'cct"  No.  M,  where  tlic  bed  is  18  inches  thick,  rather  bright 
looking,  and  lies  •'^"  to  100  feet  above  the  coal  previonsK  nou-d 
as  showing  in  the  road  just  cast  from  tln'  summit  of  \Vhile  To]). 
This  may  possiblv  represent  the  coal  bed  sct'ii  at  "  I^rospect"  \^i. 
7  on  Fork  Mountain.      It    was  also  mined   lo  su|)pl\    hirl    lor  ilu' 
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Federal  Army,  camped  on  White  Top  Mountain,  during  the  Civil 
War. 

A  short  distance  farther  west,  along  the  turnpike  and  90 
feet  lower,  is  "Prospect"  No.  6,  where  there  is  15  inches  of  coal, 
and  a  sample  taken  from  the  crop  yielded  the  following  results 
to  Professor  Hite : 


Ptoximate  Analysis.  Ultimate   Analysis. 

Moisture   10.00        Carbon   64.91 

Volatile  matter 23.65        Hydrogen  4.78 

Fixed  carbon 57.80         Oxygen    20.56 

Ash   8.55         Nitrogen  0.90 

Sulphur .     0.30 

100.00        Ash    8.55 


Sulphur 0.47  100.00 

Phosphorus  0.009 


B.   T.  U.,  calorimeter 10,725 

B.  T.  U.,  calculated 10,823 

The  coal  is  fairly  pure  except  for  oxidation  on  long  surface 
exposure. 

Farther  west  along  the  turnpike  and  near  the  summit  of 
the  divide  between  the  waters  of  Cheat  River  and  those  which 
pass  into  Tygarts  Valley  a  coal  bed  was  once  mined  for  com- 
mercial use  by  Mr.  Cromer,  who  gives  the  following  as  the 
structure  of  the  coal  from  memory : 

Inches.     Inches. 

Black  slate 36 

Coal,  soft,  good 24  ] 

Bone  coal     4  j-  34 

Coal,  hard 6  J 

This  coal  may  possibly  represent  the  Sezi^ell  seam,  or  that 
shown  in  "Prospect"  Nos.  2,  2(a),  and  2(b).  It  was  highly 
valued  for  smithing  and  other  purposes,  and  was  transported  for 
many  miles  east^and  west  along  the  turnpike. 

In  the  high  ridge  up  Fishing  Hawk  Run,  one  mile  and  a 
half  west  from  Bemis,  a  coal  of  the  New  River  series  was  once 
mined  for  use  in  the  construction  of  the  Coal  and  Iron  Railroad. 
It  lies  500  to  600  feet  above  the  top  of  the  Mauch  Chunk  red 
shales,  which  pass  under  Fishing  Hawk  near  its  forks,  one  mile 
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above  Bemis.     The  coal  is  split  by  a  large  parting,  and  exhibits 
the  following  section  : 

Feet.     Inches. 

Dark  sliales,  with  nuggets  of  iron  ore 8  0 

Coal,  slaty 0  4 

Shales,  dark,  sandy 5  6 

Inches. 

f  coal,   soft,   good 24  1 

Bciiiis  Coal    -j  fire  clay,  sandy,  with  3"  coal,  8"  below  top. 45  }■    6  10 

[  coal,   soft,   good 13  J 

The  coal  has  the  soft  structure  and  general  facies  of  the 
New  River  series,  and  it  may  represent  the  coal  seam  (Hughes 
Ferry)  often  found  100  to  200  feet  above  the  Sewell,  since  the 
base  of  the  massive  conglomerates  at  the  top  of  the  Pottsville 
series  lies  200  feet  higher,  capping  the  knobs  above.  I  have 
termed  this  the  Bemis  coal  from  this  locality. 

The  analysis  of  a  sample  taken  from  both  the  main  divisions 
of  the  coal  bed  and  analyzed  by  Professor  Hite  gave  the  follow- 
ing results : 


Proximate   Analysis.  Ultimate   Analysis, 

Moisture    1.0.5  Carbon    79.64 

Volatile   matter 2.5.00  Hvdrogen    ,5.72 

h'ixed   carbon 69.2.5  Oxygen    7.4.? 

,\-li    4.70  Nitrogen   0.91 

.  Sulphur  1 .60 

100.00  Ash    .  . . • 4.70 


Suljjhur    2.5.5  100.00 

Phosphorus  0.009  . 

B.  T.  U.,  calorimeter 14,720 

B.  T.  U.,  calculated 14,620 

The  Itcd  a])i)ears  In  l)e  Ux)  high  in  sulphur  li>r  a  godd  coking 
coal,  but  would  furnish  au  excellent  steam  fuel.  The  thick  part- 
ing shnwii  at  the  surface  would  probably  got  much  thinner  souie 
distance  under  ground.  This  bed  belongs  so  far  up  in  the 
series,  however,  that  tbert'  woidd  not  be  :i  ver\  large  area  of  the 
same  available. 

.About  one  mile  wfst  from  Heniis.  on  .Shavers  [-"ork  of  Cheat 
Kivcr.  Kandolpii  ("ounty.  tbc  following  section  was  measured 
baronietricallv  l)\-  the  v\rittr,  in  descending  from  the  summit  of 
the  high  moinUain  wliich  rises  on  the  north  l)ank  of  Cheat  River: 
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Feet.     Feet. 

1.  Great  cliff  of  pebbly  white  conglomerate,  probable  base  of        ] 

Upper  Pottsville". 30  | 

2.  Concealed    30  | 

3.  Dark  shales 10  | 

4.  Sandstone,  massive  and  flaggy 80  | 

5.  Shales,  gray  and  brown  and  concealed,  including  Bcinis  coal        j 

below  middle 120  | 

6.  Massive,  current  bedded,  white  sandstone,  makes  cliffs 40  | 

7.  Concealed 40  [  _^  „ , 

8.  Massive,  pebbly,  grayish-white  sandstone  cliff 60  f 

9.  Concealed 100  | 

10.  Great  massive  pebbly  cliff,  very  pebbly  20  feet  above  base.  ...   50  ] 

11.  Coal,  thin I 

12.  Shales  and  concealed 80  | 

13.  Massive  sandstone,  very  pebbly  in  streaks 40  j 

14.  Shales   and  concealed  with   blossom   of  Fishing  Hazvk   coal        \ 

at  10  feet  below  top,   with  basal   fire  clay  of    Pottsville        | 
age  at  bottom 30  J 

15.  Red  shales,  with  limy   layer   full   of   large  marine   fossil   Brachi- 

opods,  and  Lamellibranches,  40  feet  below  top ;  then  red  beds 
and  massive  green  sandstones  to  Cheat  River,  one  mile  below 
Bemis    .- 300 

We  have  here  a  section  of  the  Pottst'ille  beginning  with  what 
appears  to  be  one  of  the  Connoquenessing  sandstones  (No.  1) 
of  the  Upper  Pottsville  and  extending  down  over  TOO'  to  the 
top  of  the  Mauch  Chunk  Red  Shale.  The  Fishing  Hazvk  coal, 
only  a  few  (20')  feet  above  the  red  beds,  is  most  probably  a 
representative  of  the  Fire  Creek  coal  of  New  River. 

West  from  the  great  arch  along  Tygarts  Valley,  which 
carries  the  Pottsville  beds  of  the  Shavers  Fork  of  Cheat,  several 
thousand  feet  above  the  surface,  these  measures  come  down  again 
in  Point  Mountain  (arid  its  extension  north-eastwards  as  Rich 
Mountain)  and  one  or  more  valuable  beds  of  coal  occur  in  the 
Middle  Pottsville  as  far  north  as  the  Staunton  and  Parkersburg 
Pike,  which  crosses  this  range  west  from  Beverly.  These  coals 
are  described  on  pages  627  to  628,  Vol.  II,  and  drill  hole  records 
through  the  lower  portion  of  the  Pottsville  series  along  the 
Middle  Fork  River  are  given  on  pages  623  to  626  of  the  same 
volume. 

There  is  apparently  one  bed  of  good  coal  which  extends 
from  Point  Mountain  north-eastward  to  Mill  Creek,  and  beyond 
nearly  to  where  the  trend  of  Rich  Mountain  crosses  the  Tygarts 
Valley  River  below  Elkins.  But  north-east  from  this  point 
nothing  above  2  feet  thick  has  been  found.  The  coal  appears 
to  come  near  the  horizon  of  the  Seivell  seam  of  New  River,  and 
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lies  100  to  150  feet  above  the  Mauch  Chunk  Red  Beds,  from 
which  it  is  separated  by  a  very  massive  pebbly  sandstone  which 
would  correlate  with  the  Upper  Raleigh  of  Fayette  County. 

^l\\\  Creek  rises  against  Point  Mountain  and  flows  north- 
ward, cutting  across  the  eastern  rim  of  the  Pottsville  beds,  which 
overlook  the  Tygarts  Valley  from  the  high  ridge  on  the  west,  and 
puts  into  Tygarts  River  near  Huttonsville.  A  coal  has  recently 
been  opened  and  used  for  fuel  on  the  locomotives  which  haul  the 
cars  on  a  railway  built  up  Mill  Creek  by  a  lumber  company. 
The  principal  mine  is  on  the  land  of  Hon.  H.  G.  Davis,  about  7 
miles  up  from  the  mouth  of  Mill  Creek,  and  there  the  writer 
measured  the  following  section  along  the  west  bank  of  ^lill 
Creek,  as  follows : 

Ft.  In. 

1.  Sandstone,  very  massive,  great  cliffs 100  0 

2.  Concealed 100  0 

.3.     Shales  and  sandstone 50  0 

4.  Coal,  slaty 2  6 

5.  Shales  and  sandstone 20  0 

6.  Shales,  brown 25  0 

7.  Coal,  good,  soft  of  New  River  type 2  6 

8.  Fire  clay  and  shales 6  0 

9.  Sandstone,    flaggy 10  0 

10.  Coal   1         3 

11.  Fire  clay,  sandstone  and  shales 10        0 

f  coal 1'     8"! 

12.  Coal,  Mill  Creek  \  shale   0      6     \      4         2 

[  coal.  2"  bony  at  top ~. 2      0    J 

1.3.     Fire  clay  visible 2         0 

1 4.  Concealed 60        0 

15.  Sandstone,  massive,  probably  Raleigh,  makes  "falls"  in  Mill 

Creek 

The  coal  No.  12  I  have  named  from  Mill  Creek,  since  it 
appears  to  be  the  one  which  is  valuable  along  Mill  Creek  and  its 
tributaries,  as  well  as  the  one  opened  by  Vandevener  and  Mar- 
shall in  the  Point  Mountain  region  farther  to  the  south-west. 
It  has  here  an  elevation  of  about  '3800  feet  above  tide,  and  is 
possibly  identical  with  the  ScwcU  bed  of  New  River.  Samples 
were  taken  from  both  the  upper  and  lower  divisons  of  the  bed 
No.  12  at  the  Davis  mine,  which  were  analyzed  in  the  laboratory 
f>f  (lie  Survey  with  thi"  folhnving  results: 
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Proximate  Analysis.  Ultimate   Analysis. 

Moisture   0.40  Carbon    77.76 

Volatile   matter 26.00  Hydrogen   4.24 

Fixed  carbon 61.22  Oxygen    ■. 3.95 

Ash    12.38  Nitrogen   , 1.12 

Sulphur  0.55 

Total  100.00  Ash    12.38 


Sulphur   0.55  100.00 

Phosphorus  0.015 


Calorimeter  B.  T.  U 13,615 

Calculated  B.  T.  U 13,531 

The  coal  appears  to  be  rather  high  in  ash,  but  it  gives  most 
excellent  results  on  the  steep  gradients  of  the  railway  which 
frequently  exceed  100  feet  to  the  mile. 

On  Stone  Coal  Run,  a  tributary  of  Mill  Creek,  about  two 
miles  above  the  Davis  mine,  the  following  section  was  measured 
along  the  steep  descent  of  that  stream  one-fourth  mile  above  its 
mouth,  as  follows : 

Ft.  In. 

1.  Shales  and  sandstone 20  0 

2.  Coal   0  6 

3.  Shales  and  sandy  beds 25  0 

4.  Coal   1  0 

5.  Shales  and  concealed 15  0 

6.  Shales 5  0 

[  coal     1'    7"  ] 

7.  Coalj  Sewell?  J  shale  0      6    [                                                      ,         _         „ 
Mill  Creek.      ]  bone    0     2    \    ^        "^ 

{  coal     3      0    J 

.  8.     Fire  clay,  shales  and  concealed 10  0 

9.     Coal 1  0 

10.  Shales    8  0 

11.  Coal 3  0 

12.  Shales,  with  sandstone  at  base 40  0 

r  coal  0'     6" 1 

13.  Coal  \  shale  0     3    \ 1        7 

[  coal,  slaty  0    10    J 

14.  Fire  clay  to  top  of  very  massive  sandstone  (Raleigh) 5         0 

This  section  gives  the  details  of  the  60  feet  of  concealed 
interval  at  the  Davis  mine  section. 

No.  7  is  the  same  as  the  coal  which  is  mined  for  the  railroad 
on  the  H.  G.  Davis  land,  as  given  in  the  previous  section,  and 
analyses.  The  dip  is  very  rapid  to  the  N.  W.  along  the  line  of 
Stone  Coal  Run,  and  the  top  of  the  Raleigh,  or  massive  sand- 
stone below  the  Mill  Creek  coal  is  visible  at  one  point,  but  it 
disappears    under    Stone    Coal    several    hundred    feet    above    its 
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mouth.  The  Hart  mine,  just  west  from  the  crest  of  Rich  Moun- 
tain, five  miles  west  from  Beverly,  is  ver}'  probably  in  this  same 
Mill  Creek  coal,  since  it  is  there  about  100  feet  above  the  Mauch 
Chunk  red  beds,  and  3^  to  4  feet  thick  with  some  gvay  shales  in 
the  lower  half  full  of  fossil  plants. 

What  may  possibly  be  the  Sezvell  coal  comes  up  to  day-light 
on  Beech  Run,  a  tributary  of  the  Left  Fork  of  the  Buckhannon 
River  in  Randolph  County,  and  has  been  mined  for  use  on  the 
locomotives  of  the  Alexander  and  Eastern  Railway.  The  coal 
in  question  lies  only  a  few  (20  to  30)  feet  above  the  Mauch 
Chunk  Red  Sh-ales,  and  a  sample  of  the  coal  was  sent  the  Survey 
for  analysis  by  Mr.  O.  A.  Annan,  Superintendent  of  the  Alexan- 
der and  Eastern  Railway,  along  with  samples  from  two  other 
coal  mines  in  the  same  region,  one  of  which  may  be  from  the 
same  bed  as  the  coal  on  Beech  Run. 

The  analyses  of  the  three  samples  are  reported  as  follows 

by  Prof.  Hite  and  Mr.  Patton : 

Camp 
Beech  Run.     Tenney  Mine.     No,  11  ^line 

Moisture     0.80  0.93  1.33 

Volatile  matter 29.40  29.07  30.77 

Fixed  carbon 64.68  66.19  65.54 

Ash    : 5.12  3.81  2.36 

Totals   .100.00  100.00  100.00 

Sulphur 0.71  0.98  0.58 

Pho.sphorus    0.006  0.006  0.014 

The  Beech  Run  sample  is  from  a  bed  of  coal  3'  5"  thick, 
rather  hard  and  of  columnar  structure,  at  2560  feet  A.  T.  and 
TI  miles  south-east  from  Alexander,  near  water  level. 

The  Tenney  mine  sample  is  from  a  bed  of  coal  ol  inches 
thick,  rather  hard  and  of  columnar  structure,  14|  miles  south- 
east from  Alexander  on  the  Left  Fork  of  Buckhannon  River, 
and  no  feet  above  level  of  same.  It  and  the  Beech  l\uii  coal 
are  probably  one  and  the  same,  and  as  they  lie  near  the  base  of 
the  T'ottsvillc  arc  most  probably  representatives  of  the  Sr^cell 
coal. 

The  coal  at  Camp  No.  rr  is  33  inrlics  ihicls,  i-.ithiT  liard,  of 
columnar  structure,  and  is  12  miles  south-oast  from  .\lo\andcr, 
at  200  feet  above  the  Left  Fork  of  the  Buckhannon  River  and 
24r)0  feet  A.  T.      ft   is  one  of  the  Pottsvillc  coals,  but   evi<lonll\ 
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belongs  in  the   Upper  Pottsville  several  hundred  feet  above  the 
seam  on  Beech  Run. 

All  of  these  coals  would  yield  excellent  coke.  Mr.  Annan 
made  some  coke  in  a  crude  way  from  the  coal  at  Beech  Run, 
and  also  from  the  coal  at  the  Tenney  mine,  and  the  samples  from 
them,  although  not  analyzed,  look  to  be  of  excellent  quality. 

The  numerous  records  of  diamond  drill  holes  given  between 
Beckley,  in  Raleigh  County,  and  the  Guyandotte  River,  in  Wyom- 
ing County,  reveal  the  fact  that  in  passing  south-westward  from 
northern  Raleigh,  and  the  Beckley  region,  the  Sewell  coal  de- 
clines in  thickness  and  importance;  that  while  nearly  always 
present  in  the  section,  yet  it  seldom  exceeds  3  to  2J  feet  in  thick- 
ness and  is  frequently  less.  There  is  some  evidence  for  believing 
that  the  famous  Sezuell  seam  of  Fayette  and  Raleigh  Counties 
splits  up  into  two  well  defined  coals  as  we  pass  south-westward 
across  Wyoming  County  into  McDowell,  since  when  we  come 
to  the  region  of  Welch  we  find  two  coal  beds  and  some  times 
three  occurring  within  the  first  100  feet  of  measures  above  the 
top  of  the  great  Raleigh  sandstone,  instead  of  only  one  as  in  the 
New  River  region.  In  addition  to  this,  the  coal  from  these 
higher  seams  along  the  Tug  River  below  Welch  has  such  a  sim- 
ilar physical  appearance  to  that  from  the  Sezvell  that  those  who 
are  familiar  with  the  latter  have  remarked  the  intimate  physical 
resemblance,  a  thing  which  cannot  be  described  in  words,  but 
which  is  nevertheless  so  real  to  all  coal  operators  that  they  often 
do  not  hesitate  to  rely  upon  it  largely  for  determining  the  cor- 
rect stratigraphic  relationships  of  coals  in  widely  separated  dis- 
tricts. 

THE  WELCH  COAL. 
Hemphill,  Lambert,  &c. 

Soon  after  Welch  was  founded  as  the  county  seat  of 
]\'IcDowell  County,  a  bed  of  coal  was  opened  high  up  in  the 
mountains  along  the  Elkhorn  and  Tug,  only  a  few  feet  (10) 
above  the  top  of  a  great  clifif  of  massive  sandstone  (Raleigh) 
which  overlooks  the  town.  It  was  first  opened  here  for  local 
domestic  supply  and  hence  has  received   the  name   Welch   coal 
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bed,  as  described  in  A'olume  II  of  the  West  Virginia  Geological 
Survey,  pages  666  and  667. 

This  Welch  coal  bed  has  been  quite  successfully  mined  on 
the  south  side  of  Tug  River,  just  below  its  junction  with  thte 
Elkhorn,  less  than  a  mile  from  Welch,  by  the  Welch  Coal  and 
Coke  Company,  at  an  elevation  of  450  feet  above  water  level. 

The  mine  is  known  as  the  "Hemphill",  and  hence  many 
people  use  the  name  Hemphill  coal  as  a  local  designation  for  the 
bed  just  as  Mr.  John  Stewart  uses  the  local  term  "Lambert''  for 
the  same  coal  bed  at  the  mines  of  the  Virginia- Pocahontas  Coal 
Company  on  Clear  Fork  of  Tug  River  instead  of  Welch,  which 
has  priority,  and  should,  therefore,  be  retained.  Air.  Hennen 
obtained  the  following  data  at  the  Hemphill  mine: 

Ft.       In. 

1.  Slate,  good  roof 

2.  Coal,  soft 1'     0"  1 

3.  Coal,  cannelly,  ver\'  hard 0      3     \    3         Gi 

4.  Coal,  soft...'. ' 2      3*  J 

Elevation    (barometric),    1725'    A.    T. ;    Greatest    rise,    S.    E. :    Butts, 

5.  45"  E. ;  Faces,  N.  45°  E. ;  Mine  capacity,  100  tons;  Men  employed  34; 
Sample  from  No!  2,  3,  and  4,  for  analysis  of  which  see  Table  No.  2,  page 
214;  "Run  of  mine"  coal  shipped  both  east  and  west  for  steam;  Authority 
for  data,  W.  T.  Spicer,  mine  foreman ;  Principal  office  of  Company,  \\'elch, 
W.  Va. 

The  Slick  Rock  mine  on  the  Welch  coal  is  on  the  north  side 
of  Tug  River,  opposite  and  below  the  Hemphill  mine.  It  is  oper- 
ated by  the  Slick  Rock  Coal  Company  of  Welch.  Mr.  Hennen 
obtained  the  following  data  at  the  Slick  Rock  mine: 

Ft.      In. 

1.  Sandy  slate 

2.  "Draw"  slate 0         6 

3.  Coal,  medium  soft  1'     1  "  ] 

4.  Coal,  cannelly  0      8*     \]]'clch 3         1^ 

5.  Coal,  soft  14      J 

6.  Slate,  massive  sandstone  (Ralrigh)  and  concealed 200         0 

7.  Coal,  blossom 

8.  Concealed  and  sandstone 7.")         0 

0.  Coal,  soft,  Fire  Creek?  (Quinn'unoiit) 1         3 

10.  Sandstone    30        o 

11.  Coal,9.(j{i 1         0 

12.  I'laKgy  sandstone  and  concealed  id  Tuf;  l^ivcr .">()         0 

Elevation,  lioltom  of  U'rlrli  coal  (l)aronictric),  1720  A.  T. ;  Greatest 
rise,  S.  E. ;  Butts,  S.  45°  E. ;  Faces,  N.  45°  E. ;  Mine  capacity,  150  tons; 
Men  employed,  35;  Sample  from  Nos.  3,  4,  and  5,  for  analysis  of  which 
sec  Table  No.  2,  papc  214;  Authority  for  mine  data,  J.  E.  Jones,  mine 
foreman.     No.  9  is  the  same  small  coal  that  was  once  opened  and  mined 
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locally  half  way  up  the  steep  hill  at  Welch,  ajid  which  Mr.  M.  R.  Campbell, 
of  the  United  States  Geological  Survey,  identifies  with  the  Quinnhnont ,  or 
Fire  Creek  seam  in  his  Tazewell  Folio.  The  little  coal  No.  11,  a  few  feet 
lower,  is  very  probably  a  "split"  from  the  same  Fire  Creek  bed,  and  would 
correspond  to  the  Little  Fire  Creek  coal  so  frequently  seen  25  to  50  feet 
below  the  main  coal  in  Raleigh  and  Fayette  Counties. 

The  horizon  of  Pocahontas  No.  j  coal  would  here  underlie 
the  river  about  350  feet. 

The  Oregon  Coal  Company  operates  the  Welch  coal  on 
Mod  Branch,  which  puts  into  Tug  River,  from  the  south,  one 
mile  below .  Welch.  The  Oregon  Company  has  three  openings 
in  the  Welch  coal  on  Mod  Branch,  and  the  coal  from  all  is 
hauled  by  wagons  to  the  tipple,  near  the  mouth  of  the  stream. 
At  Mine  No.  i  Mr.  Hennen  obtained  the  following  measure- 
ments : 

Ft.      In. 

1.  Slate   

2.  "Draw"  slate,  0"  to •.     0         24 

.3.     Coal,  soft  0'  11"! 

4.  Coal,  cannelly   0      3}-  Welch 4         0 

5.  Coal,  soft  2    10    J 

6.  Sandstone 

Elevation  (barometric),  1665'  A.  T. ;  Greatest  rise,  S.  E. ;  Mine  capa- 
city, 150  tons ;  Men  employed,  25  ;  Sample  from  Nos.  3,  4,  and  5,  for  analy- 
sis of  which  see  Table  No.  2,  page  214 ;  Coal  shipped  both  east  and  west  for 
steam  and  domestic  uses;  Coal  at  other  two  openings  only  34  feet  thick; 
Principal  office  of  the  Oregon  Company,  Bramwell,  W.  Va. ;  Authority  for 
mine  data,  S.  S.  Harris,  mine  foreman. 

The  Welch  coal  is  mined  by  the  Pando  Coal  Company  near 
the  mouth  of  Big  Creek  Branch,  five  miles  below  Welch,  two 
miles  east  from  Davy;  and  there  Mr.  Hennen  measured  the 
following  section,  showing  the  relations  of  the  Welch  coal  to  a 
higher  seam  which  is  also  mined  there : 

Ft.  In. 

1.  Great  sandstone  cliff,  coarse  and  current  bedded I'O  0 

2.  Sandy  shales 10  0 

3.  Coal,  "Davy"  seam  (Sezvell) 3  10 

4.  Slate,  concealed  and  sandstone 67         6 

5.  "Draw"  slate,  0"  to 1  0 

6.  Coal,   soft  1'     1"  1 

7.  Coal,  cannelly,  hard  0      3     }■  Welch 3  3 

8.  Coal,  soft  1    11    J 

9.  Slate,  and  great  sandstone  cliffs  (Raleigh)  and  concealed. .  .  .290  0 

10.  Coal,  War  Creek?  (Beckley?) ._ 2        8 

11.  Slate,  sandstone  and  concealed  to  Tug  River 40        0 

Elevation    (barometric),    1575'   A.    T. ;    Greatest    rise,    S.    E. ;    Butts, 
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S.  45°  E. ;  Faces,  X.  45°  E. ;  ]Mine  capacity,  40  tons;  Men  employed,  9;  Sam- 
ple from  Nos.  6,  7,  and  8,  for  analysis  of  which  see  Table  No.  2,  page  214 ; 
The  Pando  Company  also  operates  the  Davy  seam,  672  feet  higher  (by 
lock  level)  and  handles  the  output  from  both  mines  over  the  same  tipple. 

The  Antler  Coal  and  Coke  Company  also  operates  both 
seams,  one-fourth  mile  above.  The  coal  is  shipped  both  east 
and  west  mostly  for  steam ;  principal  office,  Cleveland,  Ohio ; 
authority  for  mine  data.  T.  N.  Dougherty,  mine  foreman. 

The  "Davy"  bed  No.  3  is  mined  out  ahead  of  the  lower  or 
Welch  seam.  It  occupies  the  exact  stratigraphic  horizon  above 
the  great  Raleigh  sandstone  cliffs  occurring  in  No.  9,  as  does 
the  Sewell  bed  on  New  River,  although,  as  previously  stated,  it 
is  quite  possible  that  the  Sezucll  seam  is  the  parent  bed  of  both 
the  "Davy"  and  Welch  coals,  since  they  are  practically  the  same 
in  character,  and  the  interval  between  them  is  subject  to  much 
variation  in  thickness.  This  "Davy"  coal  bed  will  be  described 
in  detail  on  subsequent  pages.  It  is  the  same  stratum  that  Mr. 
John  Stewart  of  the  Virginia-Pocahontas  Coal  Company  terms 
the  "Tug  River"  bed  on  Clear  Fork. 

The  Welch  coal  has  recently  been  opened  up  for  extensive 
mining  operations  by  the  Virginia-Pocahontas  Coal  Company 
on  the  Mud  Hole  Branch  of  the  Clear  Fork  of  Tug  River,  which 
puts  into  the  latter  stream  one  mile  and  a  half  above  Wilmore. 

The  locality  of  the  mining  operations  is  several  miles  up  the 
waters  of  Clear  Fork  at  the  new  town  of  Coalwood  and  only 
about  two  miles  west  from  the  locality  of  the  long  combined 
section  and  bore  hole  No.  40  of  the  United  States  Coal  &  Coke 
Company. 

The  Virginia-Pocahontas  Company  has  four  mines  in  this 
Welch  coal  in  the  vicinity  of  Coalwood,  two  of  which  arc  on 
Mud  Hole  Branch  (Nos.  1  and  2),  while  the  other  two  (Nos.  3 
and  4)  are  on  Snake  Root  Branch,  one  mile  above. 

At  Mine  No.  i,  on  Mud  PIolc,  Mr.  TTcnncn  obtained  the 
following  data : 

Ft.      Tn. 

1.  Slate,  fair  roof 

2.  Coal,   soft  1/     2  "  1 

3.  Coo/,  harder,  rather  I)niiy  0     ?,}>.    \  Welch 6        Oi 

4.  Coal,  medium  soft  4      7      J  ("Lambert") 

Elevation   (barometric),  1040'  A.  T. ;  Greatest  rise,  S.  45°  E. :  Butts, 

5.  4.')'*  E. ;  Faces,  S.  4.'.°  W. ;  Mine  capacity,  800  tons;  Men  employed,  85 
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(at  the  4  mines)  ;  Sample  from  Nos.  2  and  4,  for  analysis  of  which  see 
page  214 ;  Principal  office  of  Company,  Johnson  City,  Tenn. ;  Authority 
for  mine  data,  J.  W.  Alley,  Supt.  The  3i"  bony  layer  is  rejected  in 
mining  since  it  is  too  high  in  ash. 

It  is  in  this  region  where  Mr.  John  Stewart,  the  General 
Manager  of  the  Virginia-Pocahontas  Company,  made  the  meas- 
urements of  the  sections  given  on  a  previous  page,  in  which  he 
determined  the  intervals  between  the  Welch  seam,  or  "Lambert" 
bed  as  it  is  called  here  locally,  and  the  War  Creek  bed  and  other 
important  coals  below. 

The  samples  of  this  coal  collected  by  Mr.  Brady  and  analyzed 
previously,  as  published  on  page  667,  Vol.  II,  gave  the  following 
results : 

Name  of  Mine.        Mois.  V.  M.  F.  C.  Ash.  Sul.  Phos.  B.T.U. 

Cambridge    0.16  18.75  75.22  5.87*  1.34  .0058  15230 

Big   Sandy 0.12  18.90  77.50  3.48  0.58  .0027  15487 

Tug   River 0.25  18.72  77.52  3.51  0.65  .005  15584 

Short  Creek 0.21  17.70  78.17  3.92  1.63  .0025  1530S 

Davy  Crockett 0.29  17.42  78.00  4.29  0.54  .004  15340 

Twin  Branch 0.16  17.49  78.63  3.72  0.59  .005  15272 

Average   0.20         18.16         77.50         4.13         0.38         .0041         15370 

The  moisture  is  not  correctly  given  for  the  above  analyses, 
since  the  samples  were  not  sealed  at  the  mine  and  were  kept  in 
a  very  dry  room  for  several  months  before  analysis,  so  that  they 
represent,  therefore,  air-dry  samples.  They  indicate,  however, 
a  coal  of  very  high  quality,  just  as  do  the  samples  in  the  newer 
Table  No.  2,  of  which  (Nos.  27,  28,  30)  were  sealed  at  the  mine 
and  therefore  give  correct  moisture  returns  for  the  freshly  mined 
coal. 

The  chemical  composition  of  the  samples  of  this  Welch  coal 
bed,  collected  by  Mr.  Hennen  at  the  several  mines  just  described, 
is  shown  in  Table  No.  2  on  page  214. 

At  the  head  of  Horsepen  Creek,  near  the  Virgina-West 
A/'irginia  line,  there  occurs  a  thick  bed  of  coal  near  the  summit 
of  Flat  Top  Mountain,  known  as  the  "Smith"  seam.  It  is  shown 
in  the  combined  section  and  boring  No.  59(a)  of  the  United 
States  C.  &  C.  Company,  constructed  for  the  West  Virginia 
Geological  Survey  by  Mr.  H.  N.  Eavenson,  Chief  Engineer  for 
United  States  Coal  &  Coke  Compan}^  and  published  on  page  108 
-of  this  volume,   where  the   base   of  the  Smith   coal  comes   795 
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feet  above  the  bottom  of  Pocahontas  coal  No.  5.  This  bed  is 
most  probably  identical  with  the  Welch  seam,  and  it  covers  a 
considerable  area  in  Virginia  and  West  Virginia  at  the  head  of 
Laurel  Creek,  above  Pocahontas,  having  frequently  a  thickness 
of  8  feet  or  more,  but  generally  containing  one  or  more  slates. 
j\Ir.  Campbell,  in  his  Tazewell  Folio,  designated  it  as  his 
Upper  Horsepen  seam,  and  placed  it  at  only  440  feet  above 
Pocahontas  No.  ^,  instead  of  795  feet  as  determined  by  Mr. 
Eavenson.     Mr.  Campbell  gives  it  the  following  bed  section : 

Coal  3'     2"  1 

Shale   0      8     |-  6'  5" 

Coal   2      7    J 

a  structure  very  much  resembling  that  given  for  the  same  coal 
by  Mr,  Eavenson. 

Near  Smith's  store,  in  Tazewell  County,  Virginia,  where 
the  name  ''Smith"  seam  was  given  the  bed,  it  exhibits  the  follow- 
ing structure,  according  to  Mr.  Campbell : 

1.  Coal 2'  2"  1 

2.  Shale   0  6    | 

3.  Coal   2  5     }-9'0" 

4.  Bone   0  3     | 

5.  Coal   3  8    J 

The  analysis  of  a  sample  from  the  Horsepen  locality  is  re- 
ported as  follows  by  Mr.  Campbell : 

Moisture  2.24 

Volatile   matter 24.65 

Fixed  carbon 63.77 

Ash   9.34 

Sulphur 0.65 

Phosphorus   trace 

This  analysis  was  evidently  from  a  sample  that  had  been 
slightly  weathered,  as  shown  both  in  the  high  ash  and  moisture 
contents. 

There  will  evidently  be  a  large  area  of  this  Welch  coal  in 
McDowell  County  that  will  furnish  desirable  mining  propositions. 

THE  "DAVY",  "TUG  RIVER"  (SEWELL)   COAL. 

In  llic  section  which  the  writer  constructed  at  Welch  and 
pul)lishefl  on  pages  GIO-GSO.  Vol.  IT.  tlicrc  were  found  two  coal 
beds  overlying  the   Welch  bed  bv  an  interval  of  flO   feet  which 
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the  writer  regarded  as  equivalent  to  the  Sewell  seam  of  Fayette 
and  Raleigh  Counties.  This  coal  has  been  mined  to  a  consid- 
erable extent  in  the  vicinity  of  the  town  of  Davy  on  Tug  River 
and  hence  has  acquired  the  local  name  of  "Davy"  coal,  which  is 
here  retained.  There  can  be  very  little  doubt,  however,  that  the 
"Davy"  coal  represents  a  portion  at  least  of  the  Sewell  seam  of 
New  River,  while  the  Welch  bed  below  may  possibly  be  a  "split" 
from  the  same  Sezvell  bed.  On  the  Clear  Fork  of  Tug,  in  the 
vicinity  of  Coalwood,  this  same  bed  is  termed  the  "Tug  River" 
coal  by  Mr.  John  Stewart  of  the  Virginia-Pocahontas  Coal  Com- 
pany. 

The  relations  of  the  two  seams  to  each  other  and  to  the 
underlying  beds  are  shown  by  a  vertical  section  measured  by 
Mr.  Hennen  at  the  mines  of  the  Pando  Coal  Company,  near 
the  mouth  of  Cub  Branch,  two  miles  east  from  Davy,  as  follows : 

Ft.  In. 

1.  Sandstone,  very  massive,  estimated 150  0 

2.  Sandy  shales  and  sandstone 10  0 

3.  "Draw"  slate,  0"  to 1  0 

4.  Coal  0'     2"' 

5.,     Slate,  black,  0"  to 0      3 

6.  Coal,  soft 1      3       \  -'-n^     "     <>       in 

7.  Cofl/:cannelly 0      3       \    ^"^^       ^       ^^ 

8.  Slate,  black 0      24 

9.  -Coa/,soft -..1      8i 

10.  Slate  and  massive  sandstone 67  0 

11.  Coal,  Welch 3  3 

12.  Slate,  and  great  massive  s2inAsione.( Raleigh) , 290  0 

13.  Coal,  soft  (War  Creek ?)   (Beckley)_ 2  8 

14.  Sandstone  and  concealed  to  Tug  River 40  0 

Elevation  (barometric)  of  Davy  seam,  1640'  A.  T. ;  Greatest  rise, 
S.  E. ;  Mine  capacity,  50  tons ;  Men  employed,  10 ;  Sample  from  Nos.  6,  7, 
and  9,  for  analysis  of  which  see  Table  No.  2,  page  214;  The  black  slate 
No.  5  is  not  generally  present.  The  Pando  Company  operates  both  the 
"Davy"  and  the  Welch  seams  over  the  same  tipple,  as  does  the  Antler 
Company  one-half  mile  above.  The  coal  is  shipped  both  east  and  west  for 
steam  and  domestic  purposes. 

The  Superior  Pocahontas  Coal  Company  has  a  mine  in  the 
"Davy"  coal  across  Tug  River  from  Hallsville,  and  there  Mr. 
Hennen  obtained  the  following  data  at  Mine  No.  i,  or  the  Black- 
stone  opening : 

Ft.      In. 

1.  Slate,  good  roof 

2.  Coal,  Davy 3         8 

3.  Fire  clay 
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Elevation    (barometric),    1455'    A.    T. ;    Greatest    rise,    S.    E. ;    Butts, 

5.  45°  E. ;  Faces,  N  50°  E. ;  Mine  capacity,  500  tons;  Men  employed,  95; 
Sample  from  No.  2,  for  analysis  of  which  see  Table  No.  2,  page  214;  Coal 
shipped  both  east  and  west,  mostly  for  steam ;  Principal  office  of  Company, 
Hallsville,  W.  Va. ;  Authority  for  mine  data,  W.  J.  Riley,  mine  foreman. 
At  one  point  in  the  mine  ^Ir.  Riley  says  this  coal  exhibits  the  following 
structure : 

Ft.      In. 

1.  Slate   

2.  Coal,  soft 3         6  1 

3.  Slate  and  bone,  0  to 1         0  J-  5'  0" 

4.  Coal  0         6  J 

Mine  No.  2  i-2  of  the  Superior  Pocahontas  Coal  Company 
is  located  on  the  north  side  of  Tug  River  at  Hallsville,  and  about 
one-half  mile  up  Big  Davy  Branch.  Here  Mr.  Hennen  obtained 
the  following  data : 

Ft.  In. 

1.  Slate 

2.  "Draw"  slate,  0  to 0  10 

3.  Coal,  soil 1'     1"! 

4.  Bone,  cannelly 0      1    j-  Davy  3  1 

b.     Coal,  soit 1    11    J 

6.  Slate  and  concealed   (reported) 75  0 

7.  Coa/,  J^Wc/i,  reported  by  H.  L.  Hubbard 2  6 

Elevation,  Davy  coal  (barometric),  1475'  A.  T. ;  Greatest  rise,  S.  45°  E. ; 
Butts,  S.  45°  E. ;  Faces,  N.  45°  E. ;  Mine  capacity,  125  tons;  ]\Ien  em- 
ployed, 28;  Sample  from  Nos.  3  and  5,  for  analysis  of  which  see  Table 
No.  2,  page  214;  Coal  shipped  east  and  west,  mostly  for  steam.  Mr. 
Hennen  did  not  see  the  Welch  coal  No.  7,  but  its  position  and  thiclcness 
were  given  him  by  Mr.  H.  L.  Hubbard,  mine  foreman,  of  the  Company, 
who  states  that  the  JVclcli  bed  varies  in  thickness  from  2  to  24  feet. 

This  same  company  ha.s  an  opening  in  the  "Davy''  scam  just 
opposite  its  No.  2i  mine  on  the  N.  W.  side  of  Big  Davy  Branch. 
Mr.  Hubbard  states  that  the  coal  is  slightly  thinner  at  this  latter 
mine,  but  that  it  thickens  northward  up  Little  Davy  Branch. 

The  Jcivett,  Bigeloi^'  and  Jh-ooks  Collieries  Coni/njiiy  of 
Detroit,  Michigan,  operates  several  mines  in  the  Pai'y  coal  :il)nnt 
the  region  of  Twin  Branch,  tWD  nn'lcs  hohnv  Hallsville,  and 
there  at  its  Maker  No.  /  ;///;;(•,  niar  llu^  nidulli  of  'l\vin  llrancli, 
Mr.   I  Icnm-n  oljtaincd  tlic  follow  ing  <lala  : 
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Ft.      In. 

1.  Slate    

2.  "Draw"  slate,  0  to 0         6 

3.  Coal,  soft 0'     2"! 

4.  Slate,  black,  0  to 0        i     | 

5.  Coal,  soit 1      3i     \- Davy  3         8i 

6.  Coal,  cannelly 0      1 

7.  Coal,  soft .  .  .' 2      2 

8.  Fire    clay 

Elevation  (barometric),  1390'  A.  T. ;  Greatest  rise,  S.  E. ;  Butts, 
S.  45°  E. ;  Faces,  N.  45°  E. ;  Mine  capacity,  70  tons;  Men  employed,  22; 
Sample  from  Nos.  3,  5,  6  and  7,  for  analysis  of  which  see  Table  No.  2, 
page  214 ;  Coal  shipped  east  and  west  for  steam  and  domestic  uses ;  Au- 
thority for  data,  Dan  Gullitt,  mine  foreman. 

Mine  No.  5  of  this  same  company  is  located  on  the  head  of 
Upper  Twin  Branch,  one  mile  above  its  mouth,  and  there  Mr. 
Hennen  obtained  the  following  data : 

F.      In. 

1.  Sandstone    

2.  Draw  slate,  2'  to 5        0 

3.  Coal,  soft 1'     3"  1 

4.  Coal,  cannelly  hard 0      1    }-  Davy  3        6 

5.  Coal,  soft 2      2    J 

6.  Fire    clay 

Elevation  (barometric),  1360'  A.  T. ;  Greatest  rise,  S.  E. ;  Butts, 
S.  45°  E. ;  Faces,  N.  45°  E. ;  Mine  capacity,  150  tons;  Men  employed,  30; 
Sarnple  from  Nos.  3,  4  and  5,  for  analysis  of  which  see  Table  No.  2, 
page  214 ;  Coal  shipped  east  and  west  for  steam  and  domestic  uses. 

Mine  No.  4  of  this  company  is  just  opposite  No.  5,  and  the 
latter  connects  below  with  Maker  No.j,  so  that  several  openings 
into  the  Davy  seam  are  operated  from  Mine  No.  5. 

Mine  No.  2  of  this  same  company  is  located  one-fourth  mile 
west  from  Twin  Branch  Station  on  the  N.  &  W.  R.  R.,  and 
there  Mr.  Hennen  obtained  the  following  data : 

Ft.  In 

1.  Slate    

2.  '•'Draw"  slate,  3"  to 1  0 

3.  Coal,    soft,    Davy 3  1 

4.  Slate  and  concealed 60  0 

5.  Coal,  Welch  (reported  by  mine  foreman) 2  4 

6.  Sandstone,  massive,  great  cliff  (Raleigh) 130  0 

7.  Concealed  to  Tug  River 20  0 

Elevation,  Davy  coal  (barometric),  1345'  A.  T. ;  Greatest  rise,  S.  E. ; 
Butts,  S.  45°  E. ;  Faces,  N.  45°  E. ;  Mine  capacity,  200  tons;  Men  em^ 
ployed,  63;  Sample  from  No.  3,  for  analysis  of  which  see  Table  No.  2, 
page  214;  Coal  shipped  east  and  west  for  steam  and  domestic  purposes. 
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Mr.  Hennen  did  not  see  No.  5,  the  Welch  seam,  but  its  position  and  thick- 
ness was  given  by  M.  J.  Brogan,  the  mine  foreman,  who  is  also  the  au- 
thority for  other  mine  data. 

Mine  No.  5  of  the  same  company  in  the  Davy  seam  is  located 
near  Claren  Station,  one-half  mile  up  from  the  mouth  of  Upper 
Hensley  Creek,  and  there  Mr.  Hennen  obtained  the  following 
data : 

Ft.      In. 

1.  Sandstone    

2.  "Draw"   slate,  6"  to 5         0 

3.  Coal,    Davy 3         4 

4.  Fire    clay 

Elevation    (barometric),    1280'    A.    T. ;    Greatest    rise,    S.    E. ;    Butts, 

5.  45'"  E. ;  Faces,  N.  45°  E. ;  Mine  capacity,  100  tons;  Men  employed,  40; 
Sample  from  No.  3,  for  analysis  of  which  see  Table  No.  2,  page  214; 
Coal  shipped  east  and  west  for  steam  and  domestic  purposes.  At  some 
points  in  this  mine  a  gray  sandy  slate  1"  to  li"  comes  into  the  coal  at 
6"  above  its  base,  according  to  the  mine  fojeman.  The  quality  of  the 
"Davy"  or  Sezi'ell  coal  of  McDowell  county  is  revealed  by  Table  No.  2 
of  analyses  of  samples  collected  by  Mr.  Hennen  as  given  on  page  214. 

The  Davy  coal  continues  dipping  westward  down  Tug  River 
from  Shoppell  and  Gordon,  and  when  we  come  to  Wilmore,  four 
miles  above  laeger,  it  is  40  feet  above  the  track  of  the  N.  &  W. 
R.  R.  and  only  3  to  2^  feet  thick,  and  about  one  mile  and  a 
third  below  that  station  it  dips  under  the  railroad  grade  near 
the  419th  M.  P.  from  Norfolk. 

W  hat  appears  to  be  the  same  coal  has  been  mined  by  the 
Ritter  Lumber  Company  on  Mile  Branch  of  Dry  Fork,  four  miles 
above  laeger,  where  it  shows  the  following  structure : 

Ft.      In. 

1.  Sandstone,  flaggy  and   massive 15        0 

[  coal  r     0"  ] 

bone  0      3 

2.  Coal.  Davy \  coal  1      6    [ 3       10 

bone  0      1 

[  coal  1      0 

3.  Fire  clay  and  shales 5        0 

4.  Sandstone,   very  massive 

It  is  barely  possible  that  this  coal  (No.  2)  may  l)c  the 
"Welch"  instead  of  the  "Davy",  but  it  is  certainly  one  or  the 
other  of  the  two  beds. 
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THE  lAEGER  COAL. 

In  the  section  of  the  mountain  which  Mr.  Eavenson  gives 
above  the  top  of  drill  hole  No.  40  between  Wolf  Pen  and  Snake 
Root  Branches  of  the  Qear  Fork  of  Tug  River,  a  bed  of  coal 
occurs  at  200'  3."  above  the  base  of  the  Welch  seam,  and  96'  8-|" 
above  the  Davy  or  Sezvell  bed.  I  have  provisionally  correlated 
this  coal  in  Sec.  No.  40  with  a  seam  which  has  been  opened  in 
the  hills  at  laeger,  McDowell  County,  90  feet  above  the  level 
of  the  N.  &  W.  Railway  and  about  120  feet  above  Tug  River. 
Hence  it  is  a  coal  that  belongs  in  the  New  River  group  and  is 
probably  represented  in  Fayette  and  Raleigh  Counties  by  a  thin 
seam  only  a  few  inches  thick  which  is  frequently  encountered  at 
50  to  60  feet  above  the  Sezvell  bed. 

It  has  the  following  structure  as  reported  by  Mr.  Eavenson 
in  the  hill  above  the  top  of  Drill  Hole  No.  40  : 

1.  Coal 

2.  Slate 

3.  Coal  

Elevation  (spiritJevel),  1888.3  A.  T. 

The  stratigraphic  horizon  of  this  coal  in  Drill  Hole  No.  40 
is  973  feet  above  the  base  of  Pocahontas  coal  No.  j. 

The  section  of  this  coal  at  laeger  at  one  of  the  openings 
there  where  it  has  been  mined  for  local  use  is  as  follows : 

Ft.      In. 

Coal    

Shale 0 

Coal    


Ft. 

In. 

0' 

3  "^ 

0 

6i     1-  2 

Hi 

2 

2      J 

Shale    .... 

Coal    

Bony    coal. 
Coal    , 


0' 

8"! 

0 

8 

0 

6 

1 

0     [■        4         7 

0 

6 

laeger  bed 

0 

3 

1 

0  - 

Mr.  Hennen  measured  this  coal  at  another  opening  at  laeger 
with  the  following  results : 

Ft.      In. 

1.  Coal,   soft 1'     3"  1 

2.  Slate,    gray,    sandy 0    10    j 

3.  Coal,   soft 0      5     j-        3       10 

4.  Slate,    black 0     2    j  laeger  bed 

5.  Coal,   soft 1     2   J 

This  laeger  coal  has  also  been  mined  for  local  use  on  the 
Dry  Fork  of  Tug,  f  mile  above  laeger,  by  J.  R.  Auville,  ^  mile 
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below  the  station  of  that  name  where  it  exhibits  the  following- 
section  : 

Ft      In. 

1.  Sandstone  and  sandy  shale 

2.  Slate,    dark ' 0         2 

r  coal,   good  1'  10"  1 

3.  laeger  coal  \  slate  and  bone  0      4    \ 3        3 

[  coal,    good  1      1    J 

4.  Concealed  30  0 

5.  Coal  1  0 

6.  Concealed  and  olive  shales 40  0 

7.  Concealed  to  massive  sandstone  in  bed  of  Tug  River 30  0 

The  laeger  coal  dips  westward  from  laeger,  and  at  the 
mouth  of  Jonny  Cake,  2  miles  below,  on  main  Tug  River,  was 
once  opened  by  Dr.  laeger,  where  it  exhibits  the  following  struc- 
ture: 

1.  Sandy  shales,  fossil  plants 10'        0" 

r  coal  1"     9'  1 

2.  Coal,   laeger  \  slate  0      3    j- 2        10 

[coal  0    10    J 

3.  Concealed  to  R.  R.  track 30        0 

This  is  the  same  section  given  in  Vol.  II,  W.  Va.  Geological 
Survey,  page  663,  as  coming  near  the  mouth  of  Nigger  Branch, 
farther  down  Tug,  which  was  an  error  as  well  as  its  identiiication 
with  the  Seivell  coal,  since  the  Seivell  or  Davy  bed  goes  under 
Tug  River  between  Wilmore  and  laeger,  and  the  laeger  coal  is 
below  Tug  River  at  the  mouth  of  Nigger  Branch. 

The  persistence  of  this  laeger  coal  along  the  Tug  and  Dry 
Fork  Rivers,  although  it  is  always  split  with  a  shale  parting, 
will  most  probably  result  in  affording  a  considerable  area  of 
commercial  coal  since  it  is  of  the  soft.  New  River  and  Pocahontas 
type.  It  is  barely  possible  that  it  is  an  upper  "split"  from  the 
Sewell  seam,  the  "Davy"  and  "Welch"  being  other  "splits"  from 
this  same  coal  which  have  separated  from  each  other  in  the 
general  south-westward  thickening  between  the  New  and  Tug- 
Rivers. 

HUGHES  FERRY  COAL. 
Sharon  Coal  Horizon. 

In  the  New  River  region  iIutc  is  frequently  another  coal 
bed  varying  in  fhicK-ness  from  1  to  3  feet  at  150  to  225  feet 
above  the  SeivcJl  bed.     It  is  usually  rather  impure  and  slaty  how- 
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ever,  and  hence  has  never  been  mined  in  a  commercial  way, 
although  it  is  generally  persistent  over  southern  Nicholas  and 
western  Greenbrier  Counties,  and  sometimes  has  been  mined  for 
local  use.  It  is  generally  harder,  hoAvever,  than  the  New  River 
type  of  coal,  and  does  not  possess  the  columnar  structure.  Near 
the  highway  at  Hughes  Ferry  across  Gauley  River  in  Nicholas 
County,  a  thin  bed  of  coal  occurs  a  few  feet  below  great  cliffs 
of  the  Nuttall  sandstone  and  this  coal  horizon  has  been  desig- 
nated from  that  locality. 

Formerly  Mr.  David  White  was  inclined  to  correlate  the 
Sezvell  coal  with  the  Sharon  bed  of  western  Pennsylvania  and 
eastern  Ohio,  because  of  the  presence  of  Whittlesea  elegans  and 
other  fossil  plants  in  its  roof  shales  that  resembled  the  facies 
of  the  fossil  plants  in  the  shales  overlying  the  Sharon  coal  in 
Pennsylvania  and  Ohio,  but  a  more  recent  study  has  convinced 
him  that  the  horizon  of  the  Sharon  coal  should  be  placed  above 
the  Sewell  bed,  since  the  grouping  of  fossil  plants  in  the  shales 
which  come  200  feet  higher  is  m.ore  representative  of  the  Sharon 
coal  horizon;  hence  it  is  possible  that  this  Hughes  Ferry  coal  bed 
occurring  at  150  to  225  feet  above  the  Sezvell  bed,  may  represent 
the  Sharon  bed,  if  Mr.  David  White  is  correct  in  placing  that 
horizon  above  the  Sewell  seam. 

NUTTALL  SANDSTONE. 

The  Middle  Pottsville  beds  are  terminated  at  top  by  a  great 
sandstone  and  conglomerate  horizon  Which  from  its  prominence 
in  long  lines  of  cliffs  at  the  top  of  the  canyon  of  New  River  near 
Nuttall,  Fayette  County,  W.  Va.,  has  been  termed  the  Nuttall 
sandstone  by  Mr.  David  White.  It  was  formerly  correlated  by 
the  writer  with  the  highest  member  of  the  Pottsville  of  western 
Pennsylvania,  viz,  the  Homewood  sandstone,  but  this  was  clearly 
erroneous,  since  it  cannot  be  higher  than  the  Lower  Connoquc- 
nessing  zone,  according  to  David  White,  and  Dr.  John  J.  Steven- 
son would  place  it  even  lower,  since,  according  to  his  views,  it 
represents  the  Sharon  Conglomerate,  beloiu  the  Sharon  coal. 

This  great  sandstone  dips  rapidly  northward  from  Nuttall, 
descending  to  the  bed  of  the  Kanawha  River  at  the  junction  of 
the  New  and  Kanawha  Rivers,   and   forming  the   Falls   of  the 
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Kanawha  over  one  of  the  massive  upper  ledges  of  the  same,  a 
mile  or  more  below. 

Traced  south-westward  up  Loup  Creek  and  the  headwaters 
of  Paint  Creek,  we  see  the  massive  cliffs  of  this  great  sandstone 
or  the  bold  terrace  it  makes  in  the  topography  when  its  outcrop 
is  covered  by  surface  deposits,  until  it  passes  below  drainage 
level  in  the  region  of  Lester  and  Jenny  Gap  at  the  head  of  the 
]\Iarsh  Fork  of  Coal  River. 

The  outcrop  of  this  sandstone  appears  to  cap  the  summits  of 
the  hills  above  the  shafts  of  the  New  River  Collieries  Company 
at  Eccles,  or  Wittenberg,  in  Raleigh  County,  and  extends  south- 
westward,  making  the  bold  ridges  along  the  line  of  the  Virginian 
Railway  at  2400  to  2500  feet  above  sea  level.  This  sandstone 
appears  to  correlate  with  a  great  cliff  which  rises  out  of  Tug 
River  near  the  "Roughs  of  Tug"  in  the  vicinity  of  the  mouth  of 
Panther  Creek,  which  is  the  Dotson  sandstone  of  Campbell  in 
the  Tazewell  Folio. 

This  great  sandstone,  200  feet  or  more  in  thickness  rises 
rapidly  as  we  pass  up  Tug  River  from  Panther,  and  at'Iaeger 
is  well  up  in  the  summits.  It  is  most  probably  this  same  stratum 
which  caps  the  mountains  where  Section  and  Drill  Hole  No.  40 
of  the  United  States  Coal  &  Coke  Company  is  located  at  the 
head  of  the  Qear  Fork  of  Tug  River  in  McDowell  County.  The 
discussion  of  the  Middle  and  Loiver  Pottsville  coals  of  the  New 
River  and  Pocahontas  regions  will  be  continued  by  the  republica- 
tion of  the  interesting  paper  on  these  matchless  fuels  given  in 
Yo\.  II,  pages  679-089,  with  some  additions  by  Mr.  Charles 
Catlctt,  the  eminent  mining  expert  of  Staunton,  \:v.,  as  follows: 

THE  COKING  AND  STEAMING  QUALITIES  OF  THE 
POCAHONTAS-NEW  RIVER-GAULEY  COALS. 

By  Charles  Catlett,  M.E. 

"An  examination  of  tlie  State  Survey  map  will  disclose  that  the  coals 
developed  on  the  line  of  the  Norfolk  and  Western  Railway,  and  which  are 
in  the  market  under  the  trade  name  of  "Pocahontas,"  and  the  cnals  which 
go  into  the  market  over  tlie  Chesapeake  &  Ohio  Railway,  and  are  known 
under  the  trade  name  of  "New  River",  come  fiDiii  llie  same  geological 
measures,  and  that  these  measures  extend  so  as  to  cover  the  headwaters 
of  the  Gaulcy  River.     The  coal  from  the  latter  portion  of  the  field  has 
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not  yet  reached  the  markets.  Of  course,  these  measures  occur  elsewhere ; 
but,  so  far  as  is  known,  there  is  no  point  outside  of  this  comparatively 
restricted  area  (closely  located  on  the  Geological  map  of  the  State)  where 
they  carry  coal  in  any  quantity;  so  that  the  limits  of  their  existence  and 
ultimate  developments  are  well  defined.  The  field  is  practically  confined 
to  West  Virginia,  a  small  portion  of  it  being  found  across  the  line  in 
Virginia  at  and  near  the  town  of  Pocahontas.  Within  this  territory, 
wherever  these  measures  are  found,  are  one  or  more  coal  seams  differing 
somewhat  among  themselves,  and  in  the  same  seam  from  point  to  point; 
but  the  similarity  at  all  points  is  greater  towards  each  other  than  to  the 
coals  of  the  higher  and  succeeding  measures,  which  are  found  so  ex- 
tensively developed  in  the  State,  and  differentiates  them  into  a  class  of 
their  own.  Their  special  qualities,  and  their  geographical  position  towards 
the  eastern  outcrop  of  the  coal  measures  of  the  state,  give  them  a  relative 
advantage  with  reference  to  export  shipments,  which  are  destined  to  be  the 
great  balance  wheel  of  the  coal  trade;  and  it  is  evident  that  the  ultimate 
development  of  West  Virginia's  resources  in  the  way  of  export  must 
mainly  come  from  these  coals.  The  shipments  have  already  been  large, 
and,  while  temporarily  suspended,  must  necessarily  become  great  in  the 
future.  One  feature  of  the  export  trade,  which  has  so  far  not  been  con- 
sidered, is  of  special  applicability  to  these  coals.  The  fact  that  they  are 
coking  coals  will  enable  their  shipment  abroad  for  the  manufacture  of 
coke;  and  the  extensive  use  there  of  retort  ovens  eliminates  all  objections 
which  miight  otherwise  be  raised  to  such  a  course. 

"These  various  facts  warrant  a  brief  consideration  of  the  qualities 
which  these  coals,  wherever  found,  possess  in  common. 

"The  most  marked  changes  in  the  beds  from  point  to  point,  though 
subject  to  numerous  local  exceptions,  are  an  irregular,  but  progressive 
thinning  of  the  beds  from  any  point  on  the  south-eastern  outcrop  to  the 
corresponding  point  on  the  northwest,  where  they  go  below  the  water 
level,  and  a  gradual  thinning  of  the  beds  from  the  southv-estern  end  of  the 
field  towards  the  northeastern  end  of  the  field.  In  illustration  of  the  latter, 
reference  is  made  to  the  reports  of  the  Flat  Top  Coal  Land  Association 
(recently  purchased  by  the  Norfolk  &  Western  Railway),  whose  lands  are 
located  near  the  southwestern  extremity  of  the  field,  and  the  thickest 
portion  of  whose  coal  is  now  being  operated.  They  give,  as  the  average 
thickness  of  the  coal  mined  by  its  lessees,  from  the  opening  of  the  mines 
in  1883  up  to  January  1,  1899,  as  7.11  feet.  The  average  for  the  year  1898 
is  given  as  6.55  feet.    ^ 

"Passing  to  the  northeastern  end  of  the  field  in  the  Gattley  basin, 
recent  explorations  by  the  geologist,  dTnvilliers,  give,  as  an  average  thick- 
ness of  several  hundred  openings,  a  little  less  than  "4  feet. 

"There  seems  to  be  no  marked  change  in  chemical  or  physical  proper- 
ties, from  the  eastern  edge  to  the  corresponding  western  water-line  of  the 
field;  but  there  seems  to  be  a  progressive  change  from  the  southwestern 
end  to  the  northeastern  end.  As  a  whole  the  coals  carry  less  ash,  less 
carbon,  and  more  volatile  matter  towards  the  northeastern  limits   of  the 
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held.  ]vIcCreath  reports,  as  an  average  of  eight  samples  taken  by  himself 
from  the  No.  3  seam  of  the  Pocahontas  district,  from  the  southwestern 
edge  of  the  field:  water,  .699  per  cent.;  volatile  matter,  18.756  per  cent.; 
fixed  carbon,  73.406  per  cent. ;  sulphur,  .752  per  cent. ;  ash,  6.388  per  cent. 

"The  same  party  reports,  as  a  result  of  a  series  of  seven  samples, 
selected  in  person  by  d'Invilliers,  from  the  outcrops  in  the  Gauley  basin: 
moisture,  1.25  per  cent. ;  volatile  matter,  27.47  per  cent. ;  fixed  carbon, 
67.05  per  cent. ;  sulphur,  61  per  cent. ;  ash,  3.61  per  cent. 

"The  general  purity  of  the  coals  from  these  measures,  wherever  found, 
is  remarkable;  and  the  writer  has  examined  numerous  picked  samples 
which  ran  less  than  one  per  cent,  in  ash. 

"These  coals  have  the  unusual  distinction  in  possessing,  in  an  eminent 
degree,  three  qualities,  any  one  of  which  should  command  marked  recog- 
nition :  ^ 

"Superior  steaming  qualities. 

"Relatively  smokeless  qualities. 

"Superior  coking  qualities. 

"The  value  of  a  coal  as  a  steam  producer  is  determined,  primarily,  by 
the  total  amount  of  heat  it  will  produce  on  combustion  ;  but  in  view  of 
the  very  crude  way  in  which  we  burn  our  fuel,  even  more  depends  on 
the  manner  in  which  it  responds  to  ordinary  conditions  of  handling  and 
firing. 

"The  total  heating  value  can  be  determined  with  a  fair  degree  of 
accuracy  by  a  calorimeter ;  but  the  form  of  the  sample,  the  particular  instru- 
ment used,  and  the  individuality  of  the  operator,  all  affect  the  result ;  and 
no  single  determination,  no  matter  how  carefully  conducted,  can,  therefore, 
be  accepted  as  a  basis  of  comparison.  Taking  the  published  reports  of  a 
large  number  of  determinations,  and  making  comparisons  with  the  same 
operator,  instrument,  and  the  relative  amount  of  waste  material  in  the 
coal  as  marketed,  enough  work  has  been  done  to  demonstrate  that  the 
coals  from  this  field  may  be  counted  on  to  average,  in  this  respect,  equal 
to,  if  not  above,  any  of  the  other  coals  which  can  be  bought  in  quantity 
on  the  markets  of  the  world  today.  They  will  probably  average  in  ship- 
ments over  15000  B.  T.  U.  per  pound  of  coal. 

"In  actual  use,  these  coals  seem  to  possess  all  of  the  qualities  which 
go  to  make  up  good  steaming  coal.  The  ash  is  small  in  amount,  heavy 
and  compact,  dropping  from  the  coal  as  the  latter  burns,  thus  leaving  a 
fresh  surface  for  combustion.  The  ash  makes  a  comparatively  small 
amount  of  unobjectionable  clinker.  The  coal  burns  with  a  short,  white 
llanic,  which  deposits  a  minimum  amount  of  soot  in  the  flues.  By  judicious 
handling,  it  exhil)its,  without  excessive  draft,  great  liveliness,  so  that  a 
plant  may  be  pu.shcd  if  desired;  while  its  combination  of  free  burning 
and  cokinp-qualitics  makes  it  possible  to  retain  small  fires  for  a  long  time 
without  becoming  'dead'.  TIu'  fine  coal,  properly  dampened  and  handled, 
gives  results  equal  to  the  lump,  and  is  especially  adapted  for  use  where 
fine  sizes  are  dcsiralilc.  The  equal  purity  of  the  fine  roni  wi(h  the  lump, 
coupled  with  a  plasticity  at  a  comi)aratively  low  tcm]i(  r.iliuc,  gives  good 
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promise  that  in  time  it  will  be  largely  used  for  the  manufacture  of 
briquettes  (without  needing  binding  material)  for  those  markets  which 
prefer  it  in  that  shape.  In  the  form  of  small  briquettes,  it  will  furnish  a 
most  effective  grate  fuel. 

"In  considering  the  evaporating  qualities  of  any  coal  under  actual  con- 
ditions of  work,  it  is  exceedingly  hard  to  make  comparisons,  owing  to  the 
great  difference  of  the  conditions  under  which  the  tests  may  be  made, 
and  uncertainty  as  to  whether  the  conditions  were  normal  or  abnormal. 
A  series  of  working  tests,  made  for  the  City  of  Cincinnati  in  1897  and 
1898,  at  their  pumping  station,  with  a  view  of  determining  the  city's  con- 
tracts, are  probably  of  especial  service,  in  view  of  the  uniform  character 
of  the  experiments,  though  higher  results  are  recorded  elsewhere  from 
these  coals.  Thirty-five  samples  of  coal  were  bought  in  the  open  market, 
and  the  tests  of  each  coal  extended  over  a  period  of  16  hours  firing.  The 
New  River  and  Pocahontas  coals  showed  an  actual  evaporation  of  10.60 
to  10.77,  from  and  at  212  degrees  Fahrenheit.  The  next  nearest  coal 
showed  10.18  and  10.13;  and  all  others  less  than  10. 

"There  seems  no  question,  from  the  published  reports  available,  that 
these  coals  in  actual  use  bear  out  the  calorimetric  tests,  and  may  be 
depended  on  to  give,  under  ordinary  conditions  of  service,  higher  results 
than  any  of  the  other  steam  coals  which  are  available  on  the  market  in 
quantity. 

"The  writer,  some  years  ago,  made  a  number  of  rough  but  fairly 
accurate  tests,  in  the  firing  of  the  boilers  of  the  500-barrel  flouring  mill 
at  Staunton,  Va.  The  tests  were  taken  for  a  period  of  from  one  to  two 
hours  each  day,  and  extended  over  a  number  of  days.  The  slightest 
changes  which  could  be  noted  from  the  bottom  of  the  shaft  were  recorded. 
These  tests  indicated  that  with  anything  like  reasonable  care,  no  smoke 
could  be  seen  from  the  bottom  of  the  shaft  for  90  per  cent,  of  the  time, 
and  that  probably  four  per  cent,  of  the  time  was  the  extreme  limit  that 
smoke  of  an  objectionable  nature  could  be  detected.  The  worst  of  this 
objectionable  smoke,  while  called  black  for  want  of  a  better  name,  had 
somewhat  of  a  brownish  cast,  and  was  not  the  jet  black  color  of  the 
smoke  derived  from  the  more  highly  bituminous  coals.  It  did  not  seem 
to  be  in  large  volume,  did  not  hang  together,  and  soon  became  dissipated 
in  the  atmosphere. 

"These  coals  have  established  a  reputation  as  superior  coking  coals. 
In  chemical  composition  they  leave  nothing  to  desire,  being  low  in  ash, 
very  high  in  fixed  carbon,  very  low  in  sulphur,  and  low  in  phosphorus, 
while  there  is  not  a  washer  in  the  entire  field.  As  a  whole,  the  coal  is  so 
pure  that  no  special  care  is  exercised  in  discarding  adventitious  mixtures 
of  inferior  materia],  and  the  coke  is  not  as  pure  as  it  could  be  made.  It 
will  usually  average  from  90  per  cent,  to  92  per  cent,  in  fixed  carbon, 
from  6  per  cent,  to  8  per  cent,  in  ash,  and  between  0.50  per  cent,  and 
0.75  per  cent,  in  sulphur.  While  extensively  used  for  furnace  purposes,  it 
is  preeminently  valuable  as  a  foundry  coke,  its  low  ash,  low  sulphur,  and 
high  melting  power  making  it  especially  appreciated. 
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"Unfortunately  coke  making  in  this  section  has  been  subordinated  to 
shipments  of  coal  for  other  purposes,  and  has  been  usually  introduced  as 
a  means  of  utilizing  the  finer  sizes  of  coal.  The  physical  character  of  the 
coke,  and  the  best  methods  of  handling,  have,  with  a  few  shining 
exceptions,  been  almost  totally  neglected.  Taking  the  New  River  and 
Pocahontas  districts  as  a  whole,  much  improvement  may  be  produced  in 
these  respects ;  and  it  is  greatly  to  be  hoped  that  the  entrance,  into  the 
latter  district,  of  the  United  States  Steel  Corporation,  whose  operations 
will  be  entirely  for  the  purpose  of  making  coke,  will  result  in  marked  im- 
provement in  these  respects. 

"The  writer's  own  observations  are,  that  while  additional  care  is 
needed  in  all  particulars,  it  is  more  especially  true  in  regard  to  the  ques- 
tions of  yield  of  coke  from  the  coal,  and  in  defective  physical  properties 
due  to  insufficient  control  of  heat  in  the  ovens.  With  proper  care,  it  is 
possible  to  make  a  coke  from  these  coals  which,  in  the  aggregate  of  its 
good  features,  cannot  be  surpassed. 

"These  matters  were  touched  upon  in  a  paper  before  the  American 
Institute  of  Mining  Engineers  at  the  New  York  meeting  in  1899,  entitled 
"Coking  in  Bee  Hive  Ovens  of  the  Coals  of  the  New  River  District,  West 
Virginia,"  and  again  at  the  New  Haven  meeting,  1902,  in  a  paper  entitled 
"Coking  in  Bee  Hive  Ovens  with  Special  Reference  to  Yield."  Reprints 
of  these  papers  can  be  gotten  from  the  Secretary,  29  W.  39th  Street,  New 
York  City,  at  a  nominal  cost.  The  suggestions  therein  contained  have  at 
times  resulted  in  a  very  large  saving  and  I  am  satisfied  the  questions  dis- 
cussed are  of  interest  and  value.  I  would  specifically  suggest  that  in 
building  ovens  for  this  coal  that  they  should  be  7'  6"  high ;  and  that  the 
trunnel  heads  should  be  not  less  than  11",  nor  more  than  32"  in  diameter, 
the  former  if  a  bottom  discharge  larry  can  be  used.  The  top  of  the 
trunnel  head  should  be  built  up  with  brick  for  18"  above  the  top  of  the 
oven  and  the  dirt  covering  of  the  oven  carried  up  to  that  point." 

"There  is  submitted  a  test  of  coal  from  this  field  in  the  Semet-Solvay 
ovens,  as  of  interest : 

Six  Ovens  Charged. 


Total  weight  coal 
charged,  52,220  pounds. 


Per  cent,  moisture. 
5.5. 


Weight  dry  coal. 
49,348   pounds. 


Total  weight  coke  Per  cent.  Weight  dry 

(large.)  moisture.  coke.  Yield. 

37,200  pounds.  3.01  3G,081  pounds.  7^.11  per  cent. 

Weight  of  Per  cent.  Weight  dry 

breeze.  moisture.  breeze.  Yield. 

1,645  pounds.  22.4.  1,277  pounds.  2.56  per  cent. 

Per  cent. 

Yield  of  large  coke 73.11 

Yield  of  breeze 2.58 

Total  yield  nf  coal 75.69 
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"The  coke  produced  was  of  very  good  quality,  sound  and  hard. 
"The  time  of  coking  was  twenty-four  hours. 

"The  following  are  the  yields  of  by-products  per  2,000  pounds  coal : 

Sulphate  of  ammonia,  pounds 19.58  .979  per  cent. 

Tar,    pounds 90.70  4.53    per  cent. 

Gas,  cubic  feet 8,500 

"The  following  are  the  analyses  of  coal  and  coke : 

Coal.  Coke. 

Per  cent.  Per  cent. 

Volatile    matter 26.16  .89 

Fixed   carbon 69.64  93.79 

Ash    4.20  5.52 

Total     100.00  100.00 

Sulphur    63  .46 

(Signed)  J.  D.  Pennock. 

March  21,  1899. 
R.  M.  Atwater, 

Secretary  Semet-Solvay  Co. 

"The  best  Connellsville  coke  in  the  same  make  of  ovens  is  reported 
by  Fulton-  to  give  71.03  per  cent,  of  large  coke.  Unfortunately  the  by- 
products are  not  reported;  but  the  Connellsville  coke  is  reported  (Fulton) 
as  giving  in  the  Otto  Hoflfman  ovens;  71.1  per  cent,  of  large  coke,  and  the 
following  by-products  per  ton  of  2,000  pounds.  Sulphate  of  ammonia, 
1.07  per  cent. ;  tar,  4.00  per  cent. ;  gas,  9,321  cubic  feet.  These  figures  will 
serve  in  some  sense  as  a  comparison  with  those  obtained  from  the  Poca- 
hontas-New  River-Gauley  coals,  as  noted  above. 

"But  the  whole  story  is  not  told  by  the  above.  The  principal  advo- 
cates o£..retort  coke  in  this  country  have  been  the  producers  and  handlers 
of  the  by-products  and  therefore  excess  stress  has  been  laid  on  the  ques- 
tion of  by-products ;  the  amount  of  gas  tar  and  ammonia  produced.  But 
more  recent  work  along  the  line  of  the  user  of  coke  has  demonstrated  that 
the  coals  which  make  a  standard  product  in  the  bee-hive  ovens  do  not 
necessarily  make  a  good  metallurgical  fuel  in  the  retort  ovens.  The  Con- 
nellsville coal,  for  instance,  which  is  a  standard  for  bee-hive  work  will  not, 
on  account  of  its  high  volatile,  make  an  equally  high  grade  in  the  retort. 

"The  New  River  coal,  on  the  contrary,  in  its  general  analysis  ap- 
proaches the  ideal  composition  for  the  purpose,  while  having  enough  gas 
to  insure  ample  heats  at  all  times  without  any  danger  of  the  ovens  chilling. 

"This  emphasizes  my  suggestion  that  the  coal  is  of  especial  value  for 
long  shipments  to  be  turned  into  metallurgical  coke  at  the  point  of  con- 
sumption.   This  is  very  much  better  than  to  ship  coke. 

"Messrs.  Castner,  Curran  and  Bullit,  who  have  been  the  selling  agents 
for  the  'Pocahontas'  coal,  which  reaches  the  market  from  the  southwestern 
portion  of  the  field  over  the  Norfolk  and  Western  road,  ever  since  the 
first  shipment'  in  1883,  have  shown  remarkable  skill  and  energy  in  making 
known  to  the  world  at  large  the  valuable  properties   of  their  specialty. 
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Today  the  Pocahontas  coal  is  known  all  over  the  world.  I  submit  their 
rules  for  firing  their  coal,  as  equally  applicable  to  the  coals  from  other 
sections  of  the  field,  as  follows : 

FIRING  STATIONARY  BOILERS. 

'1.  Whenever  possible,  the  fire  should  be  banked  at  night,  or  when- 
ever the  plant  is  shut  down.  The  best  way  to  do  this  is  to  clean  the  fire 
thoroughly,  push  the  remaining  fire  against  the  bridge  wall,  put  a  few 
lumps  on  this,  and  then  cover  it  all  over  with  fine  coal.  The  ash  pit  doors 
and  dampers  should  be  closed,  and  fire  door  left  open. 

When  getting  ready  to  start  up,  if  the  fire  has  been  banked,  it  should 
be  spread  carefully  and  so  as  to  cover,  as  nearly  as  possible,  every  part  of 
the  grates.  Before  spreading,  see  that  all  ashes  and  clinkers  are  cleaned 
off  grates  and  that  the  air  spaces  are  open.  If  rocking  grates  are  used, 
shake  them  well  before  spreading.  After  spreading,  use  lumps  to  put  on 
the  fire,  as  fine  coal  would  be  liable  to  fall  through  grates ;  and  be  careful 
not  to  allow  green  coal  to  get  on  the  bare  places  on  grates. 

'2.  There  are  three  methods  most  commonly  used  in  firing — the 
"Coking  System",  the  "Spreading  System",  and  the  system  of  "Alternate 
Firing". 

The  "Coking  Method"  is  as  follows :  Having  moistened  the  coal,  fire 
the  fresh  coal  near  the  door,  to  let  it  give  off  the  volatile  matter  and 
what  little  smoke  is  in  it;  then  push  the  coal  with  the  hook  or  the  scraper 
to  the  back  end  of  the  grates,  where  it  makes  a  white,  bright  fire.  This 
part  of  the  grates  should  be  kept  covered  with  this  kind  of  a  fire.  Then, 
when  needed,  fire  again  at  the  door,  in  this  way  making  the  gases,  etc., 
pass  over  the  white  heat  at  back,  and  preventing  the  formation  of  smoke, 
as  well  as  assisting  in  burning  the  gases  from  the  freshly  fired  coal.  With 
this  method  some  air  must  be  adinitted  above  the  fire,  or  else  carbonic 
oxide  will  be  formed  instead  of  carbonic  acid,  which  means  a  loss  of  heat. 

'3.  The  "Spreading  System"  is  the  one  commonly  tised  and  generally 
considered  the  best.  It  is  as  follows :  Fire  a  Httle  at  a  time  and  throw 
the  coal  where  it  will  be  quickly  coked,  being  careful  not  to  put  too 
much  coal  at  one  place.  The  brightest  spots  are,  as  a  rule,  the  places 
where  fresh  coal  is  most  needed.  Fire  regularly,  and  close  the  doors 
every  time  coal  is  put  on  fires.  Keep  the  fire  level — that  is.  do  not  allow 
holes  to  burn  in  fire,  and  do  not  allow  the  fire  to  get  heaped  up  in  the 
middle.  Pay  particular  attention  to  keeping  a  good  fire  next  to  the  sides 
of  the  fire  box,  especially  if  the  boiler  is  of  the  locomotive  type.  If  holes 
are  allowed  to  burn  in  the  fire,  not  only  may  too  much  air  be  admitted, 
thus  keeping  down  the  heat  of  the  fire,  but  when  fresh  coal  is  put  on, 
some  of  it  will  fall  through  on  grates,  and  is  liable  to  form  clinkers  which 
would  not  be  formed  otherwise.  If  in  this  way  green  coal  does  get  on 
grates,  it  should  be  carefully  worked  off.  It  is  sometimes  a  good  plan  to 
wet  the  coal  before  using,  especially  where  there  is  much  fine  coal,  the 
idea  of  this  plan  being  that  not  only  is  dust  kept  down,  but  the  coal  gives 
a  longer  flame  when  burning,  by  the  heat  decomposing  the  water  into 
oxygen  and  hydrogen,  which  are  afterwards  burned  in  the  flues.  This 
plan  is  therefore,  used  when  the  flues  are  long.  In  Hawley  down-draft 
furnaces  it  is  claimed  by  the  makers  that  coal  should  I)e  dripping  wet  in 
order  to  get  the  l)cst  results. 

'4.  "Alternate  Firing".  This  .system  consists  of  putting  on  fresh  coal, 
first  on  one-half  of  the  grates,  then  on  the  other  half,  alternately,  at  equal 
intervals  of  lime.  After  each  addition  of  fresh  coal,  the  volatile  gases 
arising  from  it  meet  the  current  of  hot  gas  coming  from  the  partly  burned 
fire  on  the  other  side  of  the  grates.  The  combustion  chamber  should  be 
large  enough  to  allow  two  currents  of  gas  to  be  thoroughly  mixed. 
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'5.  Keep  the  flame  of  a  white,  bright  color  all  over  the  fire  if  a  very 
hot  fire  is  desired,  especially  next  to  the  bridge  wall  or  flue  sheet.  Always 
carry  as  light  a  fire  as  possible ;  never  more  than  ten  inches  thick.  From 
four  to  six  inches  will  be  sufficient  ordinarily,  but  be  sure  that,  when 
carrying  a  very  thin  fire,  it  does  not  get  too  light  at  the  sides.  As  a 
general  rule,  it  may  be  stated  that  the  fire  that  will  make  the  most  steam 
is  the  most  economical. 

'6.  Do  not  throw  large  lumps  of  coal  in  the  fire  box,  but  break  them 
up  to  about  the  size  of  a  half  brick,  the  reason  of  this  being  that  so  much 
more  surface  of  the  coal  is  exposed  to  the  fire,  and  that  the  combustion  is 
more  rapid.  Besides,  throwing  a  large  lump  in  the  fire  box  will  make  a 
bad  spot  in  the  fire.  The  broken  up  lumps  and  fine  coal  should  be  mixed 
together  as  much  as  possible  before  firing.  All  coal  should  be  carefully 
watched,  and  any  foreign  substances  that  might  cause  the  fire  to  get  dirty 
thrown  aside. 

'7.  Do  not  be  in  too  much  of  a  hurry  to  close  the  fire  box  doors  after 
firing,  especially  with  a  boiler  that  is  steaming  freely.  Smoke  can  often 
be  kept  down  by  leaving  the  door  slightly  open  a  few  seconds  after  firing. 

'8.  Do  not  stir  the  fire  except  when  absolutely  necessary,  as  stirring 
the  fire  unnecessarily  may  help  to  form  clinkers  by  mixing  small  pieces 
of  fusible  ash  together :  and  it  also  wastes  coal  by  causing  the  smaller 
particles  to  fall  through  grates.  If  you  see  that  the  fire  needs  hooking, 
do  it  at  once,  and  do  not  wait  until  steam  pressure  falls  from -fire  not 
being  in  the  proper  condition.  Usually,  when  the  fire  needs  stirring,  the 
result  to  be  accomplished  is  to  have  the  fire  level,  not  black  in  one  place 
and  bright  in  another,  but  showing  the  same  white  heat  all  over.  This 
can  be  done  best  by  using  a  two  pronged  hook  and  running  it  over  top  of 
fire. 

'9.  Watch  the  fire  closely,  see  when  the  brightest  flames  appear  with 
the  least  amount  of  smoke,  and  try  to  keep  the  fire  in  that  condition. 

'Do  not  put  any  coal  on  the  fire  until  it  is  actually  needed,  and  always 
see  where  the  coal  is  needed  before  it  leaves  the  shovel. 

'Do  not  fire  aimlessly. 

'More  coal  is  wasted  and  more  smoke  made  by  unnecessary  firing  than 
in  any  other  way.  There  is  a  great  deal  of  heat  lost  by  firing  too  much 
at  a  time  and  at  too  long  intervals.  As  little  coal  as  possible  at  a  time, 
firing  often  and  putting  coal  just  where  it  is  needed,  and  no  where  else, 
is  a  good  rule. 

'By  actual  experiment  under  a  boiler,  it  has  been  shown  that  by  firing 
13  pounds  of  coal  at  a  time,  instead  of  55  pounds,  an  increase  efficiency 
was  obtained  of  8.19  per  cent.,  and  this  notwithstanding  the  fact  that  it 
was,  of  course,  necessary  to  open  the  doors  more  frequently  with  the 
smaller  amount  of  coal. 

'10.  Try  to  keep  the  fire  so  that  the  steam  pressure  will  vary  as  little 
as  possible,  and  do  not  allow  steam  to  blow  off  at  the  safety  valves,  this 
being  a  waste  of  coal,  water  and  labor.  This  latter  point  must  be  closely 
watched,  especially  when  the  boiler  makes  steam  freely.  With  such  a 
boiler,  the  tendency  with  many  firemen  is  either  to  keep  too  hot  a  fire 
and  waste  steam  at  safety  valves  or  else  let  the  fire  go  too  long  without 
attention. 

'11.  In  order  to  get  the  best  possible  results  from  this  coal  it  is 
necessary  to  pay  close  attention  at  all  times  to  the  condition  of  the  fire. 
Every  time  the  fire  door  is  opened  look  at  every  part  of  the  fire,  and  note 
any  change  in  its  condition.  If  the  steam  pressure  varies,  try  to  find  out 
what  made  it  vary.  When  the  demand  on  the  boiler  for  steam  is  steady, 
such  variation  in  pressure  is  always  due  to  the  fire.  At  some  plants  the 
demand  on  the  boiler  for  steam  varies  so  much  that  it  is  not  always  possi- 
ble to  keep  an  even,  steady  pressure,  and  it  is  therefore  all  the  more 
necessary  at  such  places  to  watch  the  fire  closely. 
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'12.  There  are  several  ways  of  cleaning  the  fire,  any  one  of  which 
may  be  used ;  the  most  common  way  being  to  clean  first  one  side  of  the 
fire  box  and  then  the  other.  But  whatever  way  is  used,  be  sure  to  clean 
it  thoroughly,  especially  next  the  bridge  wall  or  flue  sheet ;  leave  as  much 
fire  as  possible  and  try  not  to  pull  out  any  partly  burned  coal.  Whenever 
the  fire  is  drawn,  examine  the  grates  carefully ;  see  that  they  are  in  proper 
position  and  that  the  air  spaces  are  open. 

'13.  See  that  the  appliances  for  regulating  the  draft  and  admission  of 
air  to  the  fire  are  in  good  working  order. 

'The  supply  of  air  to  be  admitted  to  the  fire  depends  on  the  condition 
of  the  fire  and  amount  of  coal  burned.  A  bright,  clean  fire  will  not  require 
as  much  air  as  a  dirty  fire,  nor  will  a  thin  fire  need  as  much  as  a  thick 
fire.  The  firemen  should  always  try  to  find  out  the  peculiarities  of  each 
boiler — what  kind  of  fire  will  make  most  steam,  and  supply  the  air  that 
will  give  the  best  results.  A  semi-bituminous  coal  will  not  require  as  much 
air  as  one  that  is  higher  in  volatile  matter  or  gases,  because  it  contains  a 
larger  amount  of  carbon,  which  does  not  need  as  much  oxygen  for  perfect 
combustion  as  do  the  hydro-carbons  or  gases. 

'The  amount  of  air  needed  for  perfect  combustion  is  11.3  pounds  per 
pound  of  carbon,  or  for  coals  like  Pocahontas  about  10.58  per  pound  of 
coal.  But  in  practice  from  18  to  24  pounds  will  be  necessary  with  ordinary 
hand-firing.  Where  ash  pits  are  below  the  level  of  the  floor,  it  is  thought 
to  be  a  good  plan  to  keep  them  partly  filled  with  water,  the  object  in  so 
doing  being  to  keep  the  grates  cool,  putting  out  fire  that  may  fall  through 
grates,  and  allowing  vapor  to  rise  against  grates.  It  is  also  easier  for  the 
firemen.  It  is  of  no  assistance  to  combustion,  however,  as  is  sometimes 
claims,  as  the  vapor  takes  as  much  heat  to  decompose  it  as  it  afterwards 
makes  by  mixing  with  the  gases  of  the  coals. 

'14.  It  will  be  found  highly  advantageous  to  the  user  of  coal  to  keep 
it  under  cover,  protected  from  the  action  of  the  weather.  Coal  may  lose 
in  actual  weight,  as  well  as  in  heating  power,  if  exposed  for  any  length 
of  time  to  the  action  of  the  sun  and  rain.  This  is  due  to  the  fact  that  by 
chemical  action  the  quantity  of  carbon  and  hydrogen  in  coal  is  reduced, 
and  the  amount  of  oxygen  is  increased  by  being  absorbed  in  the  pores  of 
the  coal. 


FIRING  LOCOMOTIVES. 

'1.  Before  going  into  yard  to  couple  to  train,  see  that  all  the  firing 
tools  are  on  the  engine  and  in  good  order ;  examine  the  grates,  see  that 
they  are  in  good  condition,  and  that  both  grates  and  ash-pan  are  clean. 

'2.  While  waiting  in  yard,  keep  ash-pan  dampers  closed.  Do  not 
allow  engine  to  blow  off,  and  try  to  make  as  little  smoke  as  possible.  It 
is  not  necessary  to  get  a  hot  fire  in  your  engine  until  a  short  time  before 
your  train  is  to  leave.  But  always  try  to  get  engine  hot  gradually,  as  this 
will  not  be  so  hard  on  flues  and  fire-liox  as  getting  up  steam  quickly. 

'3.  Before  starling,  ihe  lilowcr  should  be  put  on,  and  a  good,  solid 
fire  of  well  burned  coal  l)c  made  ready  for  the  start.  When  building  up 
the  fire  the  door  should  he  left  partly  open — as  far  as  the  first  notch  on 
the  catch  until  smoke  disappears. 

'4.  After  leaving  a  station  or  stop  of  any  kind,  do  not  open  fire  box 
door  to  throw  coal  on  or  hook  the  fire  unlil  reverse  lever  is  hooked  back. 
If  firing  is  begun  as  soon  as  the  throttle  is  opened,  and  when  the  engine 
is  working  iiani,  a  great  deal  of  cold  air  will  be  drawn  into  the  fire-box 
and  against  the  flues.  This  is  not  only  hard  on  the  flues  and  sheets,  but 
it  is  apt  to  cause  steam  pressure  to  fall.  There  should  be  enough  coal  on 
fire  before  starting  to  avoid  this. 
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'5.  Do  not  throw  on  the  fire  at  one  time  more  coal  than  is  absolutely 
needed.  Two  or  three  shovel  fulls  at  one  time  should  always  be  enough; 
and  generally  one  will  be  enough  with  careful  firing. 

'Always  see  where  coal  is  needed  before  it  leaves  the  shovel. 

'Do  not  fire  aimlessly. 
'More  coal  is  wasted  by  unnecessary  firing  than  in  any  other  way. 
There  is  a  great  deal  of  heat  lost  by  firing  too  much  at  a  time,  and  at  too 
long  intervals.  As  little  coal  as  possible  at  a  time,  firing  often,  and 
putting  coal  just  where  needed,  will  give  more  steam  and  use  less  coal. 
By  putting  a  large  amount  of  coal  in  the  fire-box  at  a  time  heat  is  wasted, 
as  the  supply  of  air  needed  cannot  mix  with  the  coal  fast  enough  to  burn 
it  properly. 

'6.  Always  try  to  keep  down  smoke  as  much  as  possible.  This  is  an 
easy  matter  with  Pocahontas  coal.  When  steam  is  about  to  be  shut  off, 
open  door  just  a  little  before  throttle  is  closed,  and  if  necessary,  put  on 
blower  a  little. 

'When  using  steam,  smoke  can  be  prevented  by  keeping  a  white  heat, 
firing  a  little  at  a  time,  and  holding  the  door  open  about  an  inch  for  a 
few  seconds  after  firing.  But  the  fire-box  door  should  never  be  left  wide 
open,  especially  when  using  steam  or  when  blower  is  on. 

'7.  Do  not  allow  steam  to  blow  off  if  it  can  possibly  be  avoided. 
Steam  blowing  oflf  means  a  waste  of  coal,  water  and  labor.  It  can  always 
be  prevented  while  using  steam  by  watching  the  gauge  closely,  and  closing 
a  damper,  and  opening  door  on  the  latch  before  pop  valve  raises.  Try  to 
keep  the  fire  so  that  the  steam  pressure  will  vary  as  little  as  possible.  By 
doing  so  the  engine  will  use  less  coal,  and  there  will  be  less  strain  on  the 
fire-box  and  boiler  owing  to  the  temperature  being  more  even.  While  on 
side  tracks,  or  at  a  long  stop,  both  dampers  should  be  kept  closed. 

'8.  Always  carry  as  light  a  fire  as  possible,  as  by  doing  so  more  heat 
can  be  obtained  from  the  coal  than  with  a  heavy  fire.  It  takes  a  certain 
amount  of  air  to  mix  with  a  quantity  of  coal  so  as  to  get  out  of  the  coal 
all  the  heat  there  is  in  it.  If  a  very  heavy  fire  is  carried  it  will  be  difficult 
to  get  sufficient  air  to  enable  it  to  mix  thoroughly  with  the  gases. 

'Keep  the  fire  free  from  holes,  especially  next  the  fire-box  sheets. 
That  part  of  the  fire  nearest  flue  sheets  should  always  be  carefully 
watched,  as  cold  air  coming  up  through  grates  at  that  point  will  do  more 
to  cause  steam  to  fall  than  any  other  one  thing,  besides  being  hard  on  the 
flues.    This  is  especially  the  case  where  brick  arches  are  used. 

'The  unpleasant  noise  sometimes  made  when  standing  still  or  runnings 
with  a  light,  clean  fire,  known  as  "drumming",  should  always  be  prevented. 
This  is  caused  by  a  series  of  minute  explosions  of  oxyhydrogen  gas,  due 
to  having  a  hole  or  holes  in  the  fire,  and  can  be  stopped  by  closing  dampers 
or  filling  up  holes. 

9.  'Keep  the  flame  of  a  bright,  white  color  all  over  the  fire  box  if  a  hot 
fire  is  desired,  especially  in  front  of  the  fire-box.  Watch  the  fire  closely, 
see  when  the  flame  is  brightest,  with  least  amount  of  smoke,  and  try 
to  keep  it  that  way. 

'10.  Have  the  ash-pan  dampers  kept  in  order,  and  pay  strict  atten- 
tion to  their  proper  use.  Always  bear  in  mind  that  these  dampers  reg- 
ulate the  supply  of  air  for  the  fire  and  that  a  proper  amoimt  of  air  is 
required,  just  as  much  as  a  proper  amount  of  coal,  as  coal  will  not  burn 
without  air.  The  dampers  should  be  kept  closed  when  engine  is  not  using 
steam,  whether  standing  still  or  running,  and  v/henever  you  shake  the 
grates.  Regulate  the  supply  of  air  according  to  the  condition  of  the  fire ; 
a  clean,  light  fire  will  not  require  as  much  air  as  a  thick  or  dirty  one. 

'11.  Grates  should  be  shaken  only  when  absolutely  necessary,  and  the 
best  time  to  do- this  is  when  steam  is  shut  off,  or  when  the  draft  through 
fire  is  slightest.  They  should  not  be  shaken  too  hard,  as  the  object  to  be 
accomplished  is  merely  to  shake  ashes  into  ash-pan  and  away  from  grates. 
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SO  as  to  give  more  air  to  fire.  Unnecessary  shaking  of  grates  will  cause 
a  loss  of  fuel,  and  partly  burned  coal  falling  into  ash-pan  is  liable  to  warp 
it.  Ash  pans  should  be  examined  frequently  and  should  not  be  allowed 
to  fill  up. 

'12.  Keep  the  coal  moist  all  the  time.  This  keeps  the  dust  from 
fl3dng  and  the  coal  will  coke  better. 

'13.  The  engineman  should  handle  the  water  supply  so  that  the  fire- 
man can  fire  the  engine  regularly  and  with  economy.  The  best  method 
of  doing  this  is  to  supply  water  continuously  and  as  regularly  as  possible ; 
but  the  injector  should  never  be  left  on  when  starting.  The  fireman 
should  watch  closely  the  way  in  which  the  engine  is  handled,  especially 
the  injectors,  so  as  to  regulate  his  firing  accordingly. 

'Before  coming  to  a  heavy  pull,  get  the  fire  in  shape  in  plenty  of 
time;  do  not  keep  a  light  fire  until  you  start  for  the  hill  and  then  try  to 
get  a  heavier  fire  while  the  engine  is  being  worked  hard. 

'14.  The  fireman  should  always  arrange  to  do  his  firing  either  on  a 
straight  piece  of  track  or  on  a  curve  towards  the  engineman's  side,  so  that 
when  going  around  a  curve  on  which  the  engineman  cannot  see  ahead,  the 
fireman  can  do  the  looking  out.  Always  keep  a  sharp  lookout  ahead 
when  not  firing. 

'15.  Always  try  to  save  as  much  coal  as  possible.  A  few  shovelfuUs 
saved  each  trip  means  a  large  amount  saved  in  a  year. 

FIRING  MARINE  BOILERS. 

'If  the  draught  is  light,  grate  moderately  large,  and  lots  of  steam 
needed,  carry  a  thin  fire,  say  6  or  8  inches  in  depth,  and  loosen  your  fire 
often  by  rocking  the  bars  if  they  are  so  arranged,  if  not,  then  by  running 
the  slice  bar  under  the  fire  over  the  bars,  and  raising  up  first  one  end  and 
then  the  other  of  the  fire. 

'If  the  fire  door  is  so  arranged  that  you  cannot  use  a  slice  bar  in 
this  way,  take  a  two-pronged  rake  and  break  up  the  fire  with  it  from 
the  top. 

'Always  clean  the  ashes  out  from  under  the  fire  by  either  rocking  or 
shaking  the  bars,  or  by  using  the  single  thin-bladed  hook  up  through  the 
bars  from  the  under  side.  Never  try  to  push  or  work  the  ashes  down 
through  the  bars  from  above,  but  get  them  out  from  underneath.  This 
will  prevent  choking  up  the  grate  bars  and  prevent  the  possible  formation 
of  any  clinkers. 

"When  there  are  a  number  of  fires  to  the  same  boiler,  or  battery  of 
boilers,  fire  them  in  regular  turn,  and  keep  the  doors  open  as  short  a  time 
as   possible. 

"The  admission  of  air  over  the  fire  should  be  just  enough  to  stop  the 
appearance  of  black  smoke  and  no  more,  unless  the  boilers  are  making 
too  much  steam,  then  of  course  more  air  can  be  let  in  over  the  fire  by  the 
dampers,  or  by  opening  the  doors  a  little,  so  as  to  check  the  draught  and 
prevent  waste. 

"If  the  boilers  are  not  steaming  well  with  a  thin  fire,  and  the  dampers 
over  the  fire  are  open,  shut  all  top  draughts  and  make  all  the  air  go 
through  the  grates. 

"On  vessels  working  under  forced  draught,  experience  can  be  the 
only  guide  to  obtain  the  best  results.  But  begin  by  spreading  a  thin  fire  of 
8  or  10  inches  thickness  and  use  a  liglit  air  pressure,  increasing  the  depth 
of  fire  and  strength  of  the  blast  gradually  until  a  point  is  reached  when 
the  boilers  arc  easily  able  to  supply  the  steam  needed. 

"Watch  to  sec  that  the  dampers  arc  always  shut  before  the  corre- 
sponding fire  doors  are  open,  to  prevent  the  rush  of  air  to  the  flues ;  keep 
the  fires  loose,  and  clean  out  any  dull  spots  by  working  the  ashes  out  from 
underneath." 
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The  discussion  of  the  Lower  and  Middle  Pottsville,  or  Pocahontas  and 
New  River  coals  will  be  closed  by  an  extract  from  Mr.  d'Invillier's  manu- 
script report  to  the  C.  &  O.  R.  R.,  in  which  he  summarizes  the  work  of  Mr. 
John  W.  Hill,  Consulting  Engineer  of  Cincinnati,  Ohio,  in  a  Report  made 
by  the  latter  under  date  of  February  3rd,  1900,  to  O.  C.  Kubach,  Esq., 
Secretary  of  the  New  River  Consolidated  Coal  Co.,  as  follows : 

"This  report  of  Mr.  Hill  was  based  upon  an  analytical  examination 
of  26  samples  from  25  mines  along  the  New  River,  supplied  by  the  New 
River  Consolidated  Coal  Co.  These  samples  comprised  run-of-mine  coal 
from  both  the  Sewell  and  Fire  Creek  seams,  and  were  compared  with 
picked  samples  of  Pocahontas  and  Welsh  (Cardiff)   coal. 

"As  this  investigation  brought  forth  results  not  usually  sought  or 
attained  in  the  proximate  analysis  of  coal,  a  summary  of  the  record  is 
well  worth  incorporation  here.  Mr.  Hill  finds  that  the  New  River  coals 
as  a  whole  are  2.3%  higher  than  Pocahontas  in  heating  power,  based  on 
the  coal;  0.15%  higher,  based  on  the  coal,  ash  free  and  0.76%  higher, 
based  on  net  combustible. 

"Of  the  25  mines  from  which  26  samples  were  taken  11  were  mining 
the  Sewell  seam,  as  follows :  Brooklyn,  Ballingei",  Boone,  Fayette,  Nutt- 
allburg,  Thurmond,  Sun,  Turkey  Knob,  Star,  Harvey  and  Collins;  and  11 
mined  the  Fire  Creek  seam  as  follows:  Rush  Run,  Alaska,  Quinnimont, 
Beury,  Echo,  Greenwood,  Royal,  Slater,  Central,  Fire  Creek  and  Beech- 
wood.  Three  mines,  viz:  Deitz,  New  River  and  Rothwell,  can  not  be 
classified. 

"The  proximate  analyses  of  these  26  samples  (two  were  obtained 
from  the  left  and  right  entries  of  the  Quinnimont  mine),  show  coals  of 
the  following  composition,  the  samples  evidently  being  very  carefully 
selected  to  yield  the  best  results  the  mines  were  capable  of  furnishing: 

Specific  gravity. Extremes  from    1.2730  to    1.3152 

Moisture    Extremes  from    0.7000  to     1.9500 

Volatile    matter Extremes  from  14.714     to  23.516 

Fixed  carbon Extremes  from  71.816    to  79.944 

Sulphur    Extremes  from    0.302     to    0.673 

Ash   Extremes  from     1.350    to     5.250 

"The  average  composition  of  these  26  samples  as  compared  with  the 
analyses  of  the  Pocahontas  and  Welsh  coals,  show  the  following  results  :* 

Comparative  Analyses.        New  River  (26)     Pocahontas  (1)     Welsh  (1) 

Specific    gravity 1.2881                        1.3215  1.3350 

Moisture     1.510                          0.900  0.300 

Volatile    matter 18.051  13.926  10.687 

Fixed   carbon 77.114  80.227  85.137 

Sulphur     0.494                          0.447  0.526 

Ash    2.833                          4.500  3.350 

"The  ultimate  analyses  of  six  of  these  samples,  compared  with  the 
Pocahontas  and  Welsh  coals,  yielded : 

Sample                         Car.  Hydro.  Ash.  Sul.  Nitro.  Oxy.  Mois. 

Rush  Run 85.491  5.111  3.000  0.782  1.389  4.227  1.550 

Boone    85,745  4.800  1.800  0.468  1.944  5.243  1.600 

Quinnimont    85.310  4.711  4.800  0.683  1.389  3.107  1.400 

*"These  results  hardly  represent  average  conditions,  particularly  in 
the  case  of  New  River  suite,  made  up  of  equal  proportion  of  Sewell  and 
Fire  Creek  coal;  but  they  are  recorded  as  reported  by  Mr.  Hill  from 
samples  sent  him. 
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Sample  Car. 

Deitz     83.510 

Fire   Creek 86.900 

Collins    86.900 


Hydro. 

Ash. 

Sul. 

Nitro. 

Oxy. 

Mois. 

5.111 

3.800 

0.473 

1.736 

5.370 

1.100 

5.111 

3.000 

0.321 

1.530 

3.138 

1.700 

5.267 

2.600 

0.342 

1.666 

3.225 

1.400 

5.018 

3.166 

0.511 

1.609 

4.051 

1.458 

4.289 

5.200 

0.452 

0.972 

2.476 

0.900 

4.111 

3.600 

0.528 

0.972 

2.149 

0.300 

Average    85.642 

Pocahontas    86.620 

Welsh  88.640 

A  comparison  of  Heat  Units  in  the  coal  obtained  from  the  average  of 
the  26  New  River  samples  with  those  yielded  by  the  Pocahontas  and 
Nixon  Navigation  (Welsh)  coals  will  further  indicate  the  close  analogy 
between  these  three  remarkable  and  high  grade  fuels. 

1.  New  River.  2.  Pocahontas.  3.  Welsh. 

British  Thermal  Units  per  pound 

of    coal 15.311  14.967  15.305 

Ash,  per  cent 2.99  5.08  3.55 

B.  T.  U.  per  pound  of  coal,  ash 

free 15.790  15.768  15.868 

Moisture,  per  cent 1.510  0.900  0.300 

B.  T.  U.  pel:  pound  of  net  com- 
bustible      16.030  15.911  15.916 

Max.  Variation  on  coal,  ash  free.  4.130  4.110  3.154 

"Comparing  the  New  River  and  Nixon  Navigation  (Welsh)  coals,  on 
coal  including  ash  and  moisture,  there  are  only  6  British  Thermal  Units  in 
favor  of  the  American  coals,  taken  as  a  whole.  Upon  coal,  ash  free,  the 
Welsh  coal  is  superior  to  the  American  coal  by  nearly  0.50%  ;  and  in  net 
combustible  the  American  coal  excels  the  Welsh  coal  by  0.70%. 

"Considering  the  three  kinds  of  coal,  including  ash  and  moisture,  as 
a  basis  of  comparison.  New  River  and  VVelsh  coals  are  substantially  alike 
in  heating  power :  upon  coal,  ash  free,  the  New  River  and  Pocahontas 
coals  are  practically  alike  in  heating  power ;  and  upon  net  combustible, 
Pocahontas  and  Welsh  coals  are  almost  identical  in  heating  power."* 

Mr.  Hill  states :  "It  was  not  thought,  when  these  tests  were  started, 
that  any  material  difference  in  the  heating  power  of  the  New  River  and 
Pocahontas  coals,  ash  and  moisture  free,  would  be  found,  but  by  reason 
of  the  generally  smaller  percentage  of  ash  in  the  former  coals,  it  was 
expected  that  the  average  of  these  would  show  a  higher  heating  power 
than  Pocahontas." 


*A11  samples  were  burned  in  the  calorimeter  without  drying,  to  obtain 
the  heating  power  of  the  coal  as  it  is  sold  for  use;  and  the  heating  power 
of  the  conil)Ustible  is  obtained  by  dividing  this  result  by  one,  less  the 
fractions  by  weight  of  ash  and  moisture. 


CHAPTER  V. 

THE  KANAWHA  SERIES  OR  UPPER  POTTS VILLE. 

Above  the  massive  Nuttall  sandstone,-  which  crowns  the 
New  River  canyon  at  the  top  of  the  Middle  Pottsville  or  New 
River  group  of  beds,  there  comes  another  great  series  of  deposits 
which  contain  several  valuable  coal  seams.  The  basal  members 
of  this  series  as  delimited  by  the  top  of  the  Nuttall  sandstone 
approach  the  level  of  the  Great  Kanawha  near  its  beginning  at 
the  junction  of  the  New  and  Gauley  Rivers,  while  its  highest 
members,  the  Kanazvha  Black  Flint  and  the  overlying  Roaring 
Creek  sandstone,  pass  under  water  level  at  Charleston,  35  miles 
below  Gauley  Junction.  Hence  this  great  group  of  deposits 
aggregating  over  1200  feet  in  thickness  at  its  maximum  develop- 
ment, and  containing  gas,  splint,  and  cannel  coals  has  been  well 
named  the  Kanawha  series.  The  sandstones,  except  in  the  basal 
members  of  the  series,  do  not  resemble  in  physical  aspect  the 
Pottsville  type  found  in  western  Pennsylvania  and  northern  West 
Virginia,  but  approach  more  closely  in  physical  resemblance  to 
the  character  of  sediments  occurring  in  the  Allegheny  series  of 
the  Northern  Appalachian  basin,  and  as  the  persistent  coal  beds 
are  of  practically  the  same  number  as  found  in  the  Allegheny 
series  of  western  Pennsylvania,  it  was  a  very  natural  mistake  of 
the  older  geologists  to  assume  that  the  Kanazifha  series  repre- 
sented simply  the  Allegheny  beds,  expanded  south-westward  in 
harmony  with  the  greatly  thickened  Pottsville  as  exhibited  along 
the  New  River  farther  south.  This  interpretation  was  accepted 
by  the  writer  in  his  earlier  studies  and  followed  in  the  prelim- 
inary correlations  made  in  Volume  H  of  the  West  Virginia 
Geological  Survey,  except  that  on  pages  603  to  607  another 
grouping  is  considered  possible,  in  view  of  the  new  light  thrown 
upon  the  age  of  the  Kanawha  series  through  the  study  of  its 
fossil  plants  by  Mr.  David  White,  the  distinguished  paleobotanist 
of  the  United  States  Geological  Survey,  and  of  the  National 
Museum   at  Washington.     To  Mr.   David  White   alone  is   due 
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the  credit  of  first  throwing  doubt  on  the  old  correlations,  although 
Dr.  John  J.  Stevenson  later  reached  practically  the  same  results 
through  purely  stratigraphic  studies,  while  a  new  and«.  later 
tracing  of  the  Lower  Kittanning  coal  bed  from  the  northern 
region  of  the  State  across  to  the  Kanawha  Valley  by  the  writer, 
a  work  rendered  possible  by  the  large  coal  developments  of  recent 
years,  has  only  slightly  modified  the  conclusions  of  David  White, 
in  that  the  horizon  of  the  Kanaivha  Black  Flint,  which  he  corre- 
lated with  the  Ferriferous  or  Vanport  Limestone  of  the  Allegheny 
series,  appears  to  belong  lower,  and  to  be  more  probably  the 
representative  of  one  of  the  Mercer  Limestones  that  belong  in  the 
top  of  the  Pottsville  series,  80  to  100  feet  below  the  Vanport 
horizon,  thus  making  the  great  sandstone  which  overlies  the 
Kanawha  Black  Flint,  correlate  with  the  Homewood  sandstone 
of  western  Pennsylavania,  and  the  Roaring  Creek  sandstone  of 
northern  West  Virginia,  instead  of  the  Mahoning  sandstone  at 
the  base  of  the  Conemaugh  series,  with  which  it  was  formerly 
correlated.  A  table  of  correlations  revised  to  conform  to  the 
views  herein  expressed  has  been  sent  to  all  who  have  received 
Volume  II,  so  that  proper  corrections  can  be  readily  made  therein. 
The  writer  would  add  that  from  a  personal  correspondence  with 
Mr.  David  White,  it  is  learned  that  he  concurs  in  the  belief  that 
the  Kanawha  Black  Flint  belongs  at  the  Mercer  horizon  rather 
than  with  the  Vanport,  where  he  formerly  placed  it,  or  with  the 
Putnam  Hill,  where  Dr.  John  J.  Stevenson  would  assign  it  on 
stratigraphic  evidence. 

DIVISIONS  OF  UPPER  POTTSVILLE. 

The  Upper  Pottsville  as  thus  limited  by  the  top  of  the  Nutfali 
sandstone,  below,  and  the  top  of  the  Roaring  Creek,  or  Home- 
wood  sandstone  above,  aggregating  a  thickness  of  over  1200  feet 
on  the  Great  Kanawha,  and  much  more  on  the  Tug  River  at  the 
southwestern  margin  of  the  State,  is  naturally  divisible  into  two 
well  marked  groups,  a  Lower  and  Upper. 
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THE  LOWER  KANAWHA  BEDS. 

The  Lower  Kanawha  Group  may  be  considered  as  extending 
from  the  top  of  the  Nuttall  sandstone  up  to  the  base  of  the  gray- 
ish white  sandstone  which  immediately  underlies  the  Winifrede 
coal  hed,  and  thus  including  by  far  the  greater  portion  of  the 
Kanawha  series. 

The  coals  in  this  portion  of  the  measures  are  usually  soft, 
and  except  that  they  contain  more  volatile  matter,  resemble  in 
physical  structure  the  soft  coking  coals  of  the  New  River  and 
Pocahontas  groups  of  the  Middle  and  Lower  Pottsville,  and  this 
resemblance  increases  as  we  descend  in  the  series,  while  as  we 
ascend,  in  the  same,  the  resemblance  disappears  by  the  introduction 
of  hard  or  splinty  layers,  thin  at  first  and  only  occupying  a  small 
percentage  of  each  bed,  but  increasing  in  number  and  thickness 
as  we  pass  upwards,  until  in  the  Thacker  seam  a  large  proportion 
of  the  coal  is  of  the  harder  variety,  and  which  still  increasing  in 
quantity  is  practically  all  "splint"  coal  when  we  come  to  the 
Winifrede  hed. 

The  character  of  the  mechanical  sediments  in  these  two 
divisions  is  also  quite  different.  In  the  lowest  portion  some  of 
the  sandstones  are  quite  hard,  grayish  white  and  of  the  Pottsville 
type  to  be  seen  in  western  Pennsylvania  or  northern  West  Vir- 
ginia, but  after  we  pass  above  the  Eagle  coal  horizon  the  sandstones 
change  to  a  dull  or  bluish  gray,  always  holding  much  mica,  and 
also  containing  frequent  layers  of  calcareo-silicious  material  1  to 
2  feet  in  thickness,  which  weather  into  smoothe  blocks,  or  take 
a  polish  where  they  crop  in  the  pathways  of  streams,  exactly 
resembling  the  calcareous  layers  often  found  in  the  middle  of 
the  Lower  Freeport  sandstone  of  western  Pennsylvania,  in  fact 
the  sandstones  of  the  Lower  Kanawha,  especially  the  great  de- 
posits which  overlie  the  Campbell's  Creek  coal,  or  "No.  2  Gas" 
bed,  are  almost  an  exact  duplicate  in  lithological  character  of  the 
Freeport  sandstone  of  western  Pennsylvania. 

Then,  too,  the  gray  shales,  especially  in  the  lower  half  of 
the  Lower  Kanawha  series,  frequently  exhibit  a  structure  sel- 
dom or  never  seen  in  higher  beds,  viz,  a  wavy  stratification  in 
parallel  convex  and  concave  layers,  which  in  their  vertical  out- 
crops   frequently   resemble   a   pile   of  weathered   boards.     This 
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feature  of  weathering  is  very  rare  in  the  shales  above  the  Maiden 
sandstones  of  the  Lower  Kanawha  series,  but  is  quite  common 
below  that  horizon  even  to  the  base  of  the  Lower  Pottsville. 

THE  UPPER  KANAWHA  BEDS. 

The  dull,  dove  colored,  micaceous,  flaggy  and  massive  sand- 
stones with  calcareo-silicious  layers  end  suddenly  and  are  fre- 
quently overlaid  with  slight  unconformity  by  an  entirely  different 
type  of  sediments,  a  massive  grayish  white  sandstone,  coarser  in 
grain,  and  containing  very  little  mica.  Fragments  of  the  sand- 
stones which  overlie  the  Lower  Kanazvha  beds  are  readily  dis- 
tinguishable from  those  of  the  latter,  being  frequently  conglom- 
eratic, especially  the  higher  members,  and  much  resembling  the 
Pottsville  of  western  Pennsylvania,  except  that  the  rocks  are 
seldom  so  hard  and  silicious  as  either  the  Conno  queues  sing  or 
Homeu'ood  sandstones  of  the  region  in  question. 

But  great  as  is  the  difference  in  the  character  of  the  me- 
chanical sediments  between  the  Upper  and  Loiver  Kanawha  beds, 
it  is  even  greater  in  the  character  of  the  included  coals.  As 
already  stated,  the  coals  of  the  Lower  Kanazvha  are  of  the  softer 
type,  and  thus  are  transitional  in  physical  structure  from  the 
soft,  columnar,  and  prismatic  coals  of  the  New  River  or  Poca- 
hontas type  to  the  hard,  splint  and  "block"  coals  of  the  Upper 
Kanawha  beds,  as  exhibited  by  the  Winifrede,  Coalbiirg,  and 
Lezuiston  or  Stockton  types.  The  coals  of  the  Lozver  Kanazvha 
are  suitable  for  coking,  gas  making,  and  the  general  purposes 
of  fuel,  while  those  of  the  Upper  Kanawha  are  not  naturally 
coking  coals  (although  they  would  coke  all  right  if  crushed), 
but  they  come  out  in  such  large  and  solid  blocks,  and  stand  the 
handling  of  transportation  so  well  that  they  make  ideal  coals  for 
steam  and  domestic  uses  so  that  the  name  Kanazvha  splint  is 
synonymous  in  the  coal  trade  with  a  general  fuel  of  great  ex- 
cellence. 

The  following  generalized  section  represents  the  succession 
and  stratigraphic  order  of  the  coal  beds  and  other  important 
strata  in  the  entire  Kanazvha  series,  in  descending  from  its  top. 
Tl  will  be  followed  by  a  large  number  of  actual  sections,  and 
partial  sections  measured  in  many  portions  of  the  coal  field  be- 
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tween  the  Kanawha  and  Tug  Rivers,  where  this  series  of  beds 
attains  its  greatest  development. 

The  generalized   section   which   expresses  the  stratigraphic 
order  of  the  several  members  of  the  Kanawha  series  is  as  follows  : 

GENERALIZED   SECTION,   KANAWHA   SERIES. 

Feet.     Feet. 

Roaring  Creek  Sandstone  (Homewood) 50  to    100 

Shales,  sometimes  holding  coal  beds 0  to      30 

Kanawha  Black  Flint  (Mercer) 0  to      10 

Shales  5  to      25 

Coal,  Stockton,  Lewisfon,  Belmont,  &c.,  always  multiple,  and 

in  2  to  4  divisions  separated  by  shales 4  to      12 

Sandy  shales  or  impure  fire  clays 2  to      10 

Sandstone,  Coalburg,  coarse,  massive,  gray,  often  weathering 

into  "chimney  rock"  columns  on  the  summits 50  to      80 

Shales  5  to      10 

Coal,  Coalburg,  multiple  bedded 4  to        8 

Sandy  shales  or  impure  fire  clays 10  to      20 

Sandstone,  Upper  Winifrede,  massive,  yellowish  gray,  coarse 

in  upper  half,  but  close  and  fine  grained  below 50  to      80 

Coal,  Winifrede,  multiple  bedded 4  to      12 

Sandy  shales,  and  impure  fire  clays 5  to      15 

Sandstone,  Lozver  Winifrede,  grayish  white,  hard,  often  mas- 
sive, base  of  Upper  Kanawha  series,  often  resting  with 

local  unconformity  upon  the  underlying  beds 20  to      40 

Sandstone,  Chilton,  dull  gray,  or  dove-colored,  fine  grained, 

micaceous,  often  containing  calcareo-silicious  layers 30  to      50 

Coal,  Chilton,  usually  impure,  double,  separated  by  layers  of 

fire  clay,  seldom  of  commercial  value 2  to        6 

Fire  clay 3  to        5 

Sandstone,  Maiden,  dull  gray,  or  dove-colored,  micaceous, 
sometimes  massive  but  usually  flaggy,  always  making  steep 

bluffs  in  the  topography 200  to    300 

Coal,  Cedar  Grove,  Thacker?  24  to  3  feet  thick  on  the  Kana- 
wha, softer,  not  much  splint  in  it,  but  on  Tug  River,  in 
Mingo  County,  appears  to  correlate  with  the  Thacker 
seam,    a  thick,   multiple   bed    with   much   hard   coal    and^ 

splinty  layers,  with  some  soft  ones- 2  to        8 

Fire  clay  and  sandy  shales 5  to      10 

Sandstone  or  sandy  shales  frequently  holding  a  silicious  lime- 
stone (Campbell's  Creek),  1  to  2  feet  thick  in  lower  half. .     80  to     150 
Coal,  Peerless,  Alma?  of  Tug  River,  upper  division  of  Camp- 
bell's Creek  bed,  softer  than  Cedar  Grove  bed,  excellent 

gas  coal 2  to        4 

Fire  clay  and  shales 2  to      10 

Sandstone  and  sandy  shales ...    0  to      80 

Coal,  "No.  2  Gas,"  lower  and  main  division  of  the  Campbell's 
Creek  bed,  Warfleld,  and  Rawl  coal  of  Tug  River,  main 
seam  at  Holden,  Logan  County,  often  having  splinty  layers 
interstratified  with  softer  coal ;  excellent  for  either  steam, 
gas,  or  coke,  main  seam  at  Ansted,  and  the  upper  one  at 
Powellton  and  Page,  as  well  as  the  "Coal  Valley"  gas  bed 
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Feet.     Feet, 
at  Montgomery,  the  most  persistent  and  valuable  bed  of 

the  Kanawha  Series 3  to  10 

Fire  clay  and  sandy  shales 2  to  10 

Sandstone,  Brownstoum,  and  shales 35  to  50 

Coal,  Powellton  (Br  owns  town) 1  to  5 

Shales    and    sandstone,    often    holding    a    silicious    limestone 

(Stockton,  Cannelton),  near  center 60  to  100 

Coal,  Eagle,  "No.  1  Gas,"  soft,  good  for  both  coke  and  gas, 

columnar  in  structure,  and  approaching  type  of  New  River 

or  Middle  and  Lower  Pottsville  coals  in  physical  aspect . .  2  to  6 

Shales  and  sandstones 20  to  50 

Coal,  Little  Eagle,  soft 1  to  2 

Shales  and  sandstone .' 40  to  50 

Black  slate 2  to  10 

Limestone,  Eagle,  "Black  Marble",  &c 1  to  2 

Dark   shales 5  to  10 

Shales  and  sandstones , . . .  100  to  200 

Coal,  Upper  War  Eagle  (Possibly  same  as  Eagle  coal) 2  to  6 

Shales  and  sandstones 100  to  220 

Coal,  Middle  War  Eagle 2  to  6 

Shales  and  sandstones 100  to  250 

Coal,  Lower  War  Eagle .'....  2  to  4 

Shales  and  sandstones  to  base  of  Kanawha  series  and  top  of 

great  Nuttall  sandstone  of  the  Middle  Pottsville 40  to  50 

Totals    1052  to  2116 

In  this  generalized  section  the  minimum  intervals  between 
coals  are  those  on  the  Great  Kanawha  about  midway  between 
Gauley  and  Charleston,  except  in  the  lower  portion  of  the  column, 
which  is  from  the  Gauley-New  River  region,  while  the  maximum 
intervals  are  those  on  the  Tug  River  between  Naugatuck  and 
War  Eagle,  where  a  great  increase  has  taken  place  in  the  Kana- 
wha series  which  almost  exactly  doubles  its  thickness  over  that 
found  on  the  Kanawha  River. 

The  following  actual  sections  made  in  different  portions  of 
the  coal  field  between  the  Great  Kanawha  and  Tug  Rivers  will 
exhibit  the  thickness  and  varying  .character  of  the  Kanazvha 
series  in  the  several  districts  in  question.  One  of  the  type  sec- 
tions of  the  Kanawha  series  is  that  made  by  Maj.  Wm.  N.  Page 
by  spirit  levels  between  Hawks  Nest  Station  on  New  River  and 
Ansted  on  top  of  Gauley  Mountain,  which  was  published  in 
Vol.  IT,  pages  534-5,  and  is  republished  here  for  convenient 
reference  as  follows : 
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SECTION  BETWEEN  ANSTED  AND  HAWKS  NEST 
By  Maj.  Wm.  N.  Page. 


Ft.      In. 


Sandstone  and  concealed 

Coal  )"No.  5  Block",  North  Coalburg,  Roaring  Creek 

Concealed    

Kanawha  Black  Flint 

Slate 

Coal  (Stockton) 

Concealed    

Coal  (Lezviston?) 

Soft  sandstone  and  shale 

Coal   (Coalburg) 

Shale  

Coal    


,,  &c) 


.321 
.  9 
.   90 

.      4 


Sandstone   

Coal   (Winifrede) , 

Concealed   

Sandstone,  massive , 

Concealed 

Shales,   dark 

Sandstone    

Coal  (Cedar  Grove?) 

Shale,    black 

Sandstone 

Shale  

Sandstone  

Limestone,  hydraulic  (Campbell's  Creek) . 

Slate,   argillaceous 

Coal  (Ansted,  Campbell's  Creek) 

Slate    

Shaly  sandstone 

Coal  (Brownstown,  Powellton) 

Sandstone,  gray,  massive 

Shale   : 

Coal    (Eagle) 

Shale  

Coal  (Little  Eagle) 

Shale   

Slate,  black 

'Black  Marble"  (Eagle  Limestone) 

Shale,  dark 

Shale    

Coal  (Upper  War  Eagle?) 

Shale  

Slate,  black 

Sandstone,  gray,  shaly 

Shale,  hard 

Coal  (Middle  War  Eagle?) 

Shale 

Sandstone,   argillaceous 

Shale    

Coal  (Lower  War  Eagle?) 

Shale,  ferriferous 


.  10'  0 
,  9  0 
.  50  0 
,   3   6 

.137  0 
,  10  0 
.  27  6 
2  6 
.  49  4 
.  4  8 
,  54 
,  80 

20 
,  15 
,  60 
0 
,  3 
.  15 

17 
,  50 


21 


641 


11 


3'  0 

27   0 


3 

58 

2 

2 

28 

1 

35 

3 

2 

10 

52 

3 

30 

18 

20 

10 

2 

4 

32 

5 

4 

45 


400 
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Ft.  In. 

Sandstone,  massive,  top  of  Middle  Pottsville 167     0     ] 

Shale  10     0      | 

Coal  (Hughes  Ferry) 3     0      1 

Shale,   soft 45     0      [ 

Sandstone,  massive 108      6    '  f 

Shale,   soft 15     0      | 

Sandstone,  massive 50     0      | 

Slate,  black 5     0     J 

Coal  (Sewell,  Nuttall,  etc.) 3        4 

Slate,    laminated 30        0 

Coal   0        6 

Shale 54        6 

Sandstone,  hard  (Raleigh)  to  level  of  New  River  at  780  feet  A.  T.  60        0 

Kanawha  black  flint  to  Ansted  coal 641        1 

Kanawha  black  flint  to  top  of  Middle  Pottsville  series 1051        1 

The  v^fords  in  parentheses  in  this  section  have  been  intro- 
duced by  the  writer.  Maj.  Page  has  not  shown  the  parting- 
slates  in  any  of  the  coal  beds,  but  has  simply  given  the  gross 
measurements,  including  partings,  etc.,  thus  giving  the  several 
coal  beds  of  workable  size  much  more  thickness  than  they 
actually  have  of  minable  coal. 

The  90  foot  "concealed"  interval  above  the  "Kanawha  Black 
Flint"  is  occupied  by  the  Roaring  Creek,  or  Homewood  sand- 
stone and  adding  this  to  the  thickness  of  the  series,  as  well  as 
150  feet  for  dip  in  the  two  miles  nearly  due  north  (air  line)  from 
Hawks  Nest  to  Ansted  would  give  the  total  thickness  of  the 
Kanawha  sediments  here  as  (90'+4'4-1051'+150')  =  1395  feet 
for  the  Upper  Pottsville,  which  added  to  the  1200  and  odd  feet 
of  Middle  and  Loiver  Pottsville  on  New  River,  a  few  miles  south 
from  Hawks  Nest,  gives  about  2500  feet  for  the  entire  Pottsville 
series  on  New  River,  a  thickening  of  10  fold  over  that  of  the 
Pottsville  as  known  in  the  northern  region  of  the  State  in  Preston 
and  Monongalia  Counties. 

Between  Mount  Carbon  and  Deepwater  Stations  on  the 
C.  &  O.  Railway,  in  Fayette  County,  the  following  section  of  the 
Kanawha  series  has  been  measured  by  the  writer : 

MOUNT    CARBON-DEEPWATER    SECTION. 


Ft.  In. 

Saiidslntir.  Roaring  Creek  (Homewood) 50  0 

Concealed    15  0 

Knuinvhii  Black  Flint 5  0 

rDnccaifd    IR  0 

Cmnirl  fSlnrklnn )  visible 0  10 
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Shale 


Ft.  In. 
6         0 


Coal,  Stockton 
Belmont  &c. 


10 


90 


f  coal  and  slate  2'     0"  ] 

j  shale,   streaks  of   coal  4     0    |- 

[  coal,  slaty  4     0    J 

Sandstone,  Coalburg,  massive,  and  concealed 

Coal,  bloom,  Coalburg , .    . . 

Concealed    10 

Sandstone,  Upper  Winifrede,  and  concealed 90 

fcoal 
shale 
coal 
shale 
coal 
Concealed  and  sandstone 

Coal,  blossom 

Concealed  and  sandstone 55 

Concealed    120 

f  coal  1'     4 


40 


Coal,  Cedar  Grove 


(Thacker?) 


\  slate 


0      2 
[  coal  1      0 

Concealed  and  sandstone 135 

Shaly   sandstone 5 

Coal,  Peerless 2 

Shales,  dark  blue 15 


Coal,  "No.  2  Gas" 


coal 
slate 

coal,  soft 
coal,  splint 
parting 
coal,  soft 
slate 
coal,  soft 


0'  5 

0  0 

0  6 

0  11 


Oi 

6 

Oi 


Shales  and  sandstone,  Brownstown 40 

f  coal       1'    4" 

Coal,  Pozvellton]        ,       n      a     \. 
Brownstown    ]^^^^^     ^     ^ 

[  coal      0     8 

Concealed,  sandstone  and  shales 80 

'  coal  0'     3" 

"niggerhead"    0      2 

coal  0     9 

Coal,  Eagle  ]  slate  0      1 

coal  0     3 

slate  0     3 

, coal  2   10 

Fire  clay  and  sandy  beds 6 

Sandstone   6 

Shales   sandy 8 

Coal  Little  Eagle 1 

Fire  clay  impure 5 

Sandstone  and  sandy  shale 50 

Limestone,  Eagle,  'Black  Marble" 1 

Shales,  dark,  f ossilif erous 10 

Sandstone,  shales  and  concealed 250 
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Ft.  In. 

Massive,  grayish  white,  current  bedded  sandstone SO  0 

Shales  with  thin  coal,  to  top  of  Nuttall  Sandstone,  basal  plane 

of  the  Kanawha  series 10        0 

Total    1225       10 

The  total  thickness  of  the  measures  between-  No.  j  Block 
coal  and  the  top  of  the  Nuttall  sandstone  has  decreased  north- 
ward only  70  feet  between  Hawks  Nest  and  Deepwater,  the  latter 
point  being  nearly  eight  miles  due  west  from  the  former. 

Hemshaw,  on  Lens  Creek,  i.<=  about  15  miles  in  an  air  line, 
a  little  north  of  west  from  Deepwater.  Here  the  Marmet  Coal 
Company  has  opened  up  all  the  beds  of  coal  between  the  No.  5 
Block  seam  in  the  tops  of  the  hills  and  the  "Butler"  or  No.  2  Gas 
coal  below.  Messrs.  Clark  and  Krebs,  Civil  and  Mining  En- 
gineers of  Kanawha  Falls,  have  connected  the  several  prospect 
openings  with  a  line  of  spirit  levels,  and  thus  constructed  a  ver- 
tical section  of  great  accuracy  which  through  the  courtesy  of  the 
Marmet  Coal  Company  and  Messrs.  Clark  &  Krebs  has  been 
given  to  the  Survey.     This  section  reads  as  follows : 


VERTICAL  SECTION, 

Constructed  near  Hemshaw,  on  Lens  Creek,  Kanawha  County, 
by  Clark  &  Krebs  for  the  Marmet  Coal  Company. 


Ft.  In. 

"No.  5  Block"  coal,  elevation  of  bottom  1303'.8  A.  T 

Interval,  sandstone  (Roaring  Creek)  and  concealed 49  0 

Coal   0  4 

Slate,  dark  brown  with  I.  O.  Nodules,  Kanawha  Black  Flint,  and 

Black  Band  iron  ore  horizon  of  Davis  Creek 4  0 

Coal   0  5 

Interval    15  1 

[  cannel  0'     4"  1 

Coal,  Stockton  \  slate      0      r,    \ 3  1 

[  coal       2      4    J 

Interval    25  0 

Coal,  Lewislon,  Lower  Stockton.  &c 1  10 

Concealed,  and  sandstone  (Coalhurg) M  2 

r  coal      0'     5"  1 

Coal,  Coalburg  ■(  slate      1    10    [ 3  9 

[  coal       1      6    j 

Concealed  and  sandstone,  Upper  ll'inifrcdc 51  0 

Coal,  Winifrcde  (Davis  Creek  Black  Band  Coal) 1  10 

Sandstone  (Lower  Winifrcde)  and  concealed 94  2 
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Ft.  In. 
[  coal  1'    0"  1 

Coal,  Chilton  i  slate  and  fire  clay  4     0    [- 5        5 

L  coal  0     5   J 

Interval    22        7 

Coal    2       10 

Sandstone,  and  concealed 83        4 

Coal   0      11 

Interval    31        7 

Coal,  Cedar  Grove,  "Lens  Creek" 3        0 

Concealed  and   slate 21        6 

f  coal      0'     6"  1 
Coo/,  local  -{  slate      0     2    \ 0      10 

[coal      0     2   J 

Concealed  and  sandstone 81         6 

9^^,^^,  ^^^-^jsk/e        0    10     ^ 6 

Butler    seam    |  ^^^^        ^     . 


.563 


Total     

Elevation  bottom  No.  2  Gas  coal,  740'  A.  T. 

This  section  of  the  Kanawha  series  can  be  continued  down 
to  its  base  and  also  through  the  Middle  and  Lower  Pottsville  by 
the  record  of  Edwards  Gas  Well  No.  1,  bored  opposite  and  below 
Marmet  (Brownstown),  3^  to  4  miles  south-west  from  Hernshaw. 
This  boring  began  about  100  feet  below  the  base  of  the  No.  2 
Gas  coal,  and  by  summarizing  the  Qark  &  Krebs  measurement 
and  connecting  them  with  the  record  in  question  we  get  the 
following  totals  : 


Total  measurement,  Kanawha  series  by  Clark  &  ] 

Krebs  at  Hernshaw  from  top  of  base  of  No. 

2  Gas  coal 563'  9" 

Interval  from  No.  2  Gas  coal  to  top  of  Edwards 

Bore  Hole  No.  1 100  ~  0 

Sand,  clay,  etc.,  in  "conductor" 53  0 

Coal,  trace 

Sand,  hard,  white 100  0 

Slate,  gray 8  0 

Sand,  gray 40  0 

Slate,  dark 25  0 

Sand,  hard,  white,  Nuttall 174  0 

Coal,  Splint  ? 6  0 

Sand,  hard,  white,  salty 200  0 

Slate,   white 10  0 

Limestone,  white   (shale) 50  0 

Sand,  hard,   white 125  0 

Sand,  hard,  white,  flinty,  salt 130  0 

Slate,    black 2  0 

.Sand,  hard,   white 50  0 

Sand,  hard,  blue,  base  of  Lower  Pottsville.  ....   50  0 

Greenbrier  Limestone,  &c 


Ft.       In. 


Kanawha 
(-  Series 


.787 
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This  gives  a  total  for  the  Kanawha  series  of  only  890  feet, 
as  against  about  1250  at  Powellton,  a  thinning  of  360  feet,  while 
the  Middle  and  Lozver  Pottsville  has  practically  the  same  thick- 
ness at  Marmet  (787')  as  at  Powellton  (812'  as  given  from  the 
record  of  boring,  see  page  44)  if  the  great  sandstone,  195  feet 
thick,  struck  in  the  Powellton  boring  at  83  feet  and  (150'+300'+ 
83')  523  feet  below  No.  2  Gas  coal  is  the  same  as  the  one,  174 
feet  thick,  struck  in  the  Edwards  well  at  226  feet,  and  336  feet 
below  No.  2  Gas  coal,  which  seems  quite  probable  since  a  coal  bed 
is  reported  immediately  below  the  195-foot  sandstone  at  Powell- 
ton, as  well  as  in  the  Edwards  boring,  immediately  below  the  174- 
foot  sandstone.  The  Upper,  Middle  and  Lower  Pottsville,  total 
(890'-)-787)  1676  feet  at  Marmet,  while  at  Powellton  their 
combined  thickness  is  (1250-|-812)  2062,  a  westward  thinning  of 
(2062-1676)  practically  400  feet  in  the  18  miles  of  north-west- 
ward distance  from  Powellton  to  the  Edwards  well  No.  1. 

As  we  continue  north-westward  from  the  location  of  the  last 
boring  the  Pottsville  beds  thin  away  quite  rapidly  as  evidenced 
by  the  thickness  found  in  a  boring  for  oil  and  gas,  made  12  miles 
north-westward  from  the  Edwards  Well  No.  1,  and  near  Lock 
No.  6  on  the  Great  Kanawha,  five  miles  below  the  mouth  of  Elk 
River,  where  the  following  succession  is  reported  by  J-  W. 
Penhale : 

Feet. 
Sandstone,  Roaring  Creek,  top  of  Kanawha  series,  Upper 
Pottsville    at    455    feet    below    surface    of    Kanawha 

bottoms    35'     0"  1 

Slate   and   shale ?20     0    | 

Sandstone   10     0    j 

Slate  and  shale 40     0    j 

.Sandstone   50     0    |  Kana- 

Shale    10     0    i  .wha 

Lime    (light  colored  shale) 35      0    j    Series 

Sandstone   45      0     |      .  . 400 

Coal,  (probably  No.  2  Gas) 3      0    | 

.Sandstone     7      0    | 

.Shale    35      0    J 

Sandstone,  Nuttall  and  other  Middle  and  Lower  Potts- 
ville hard  sandstones  solid  to  top  of  Greenbrier 
Limestone    480     0 

Total    070'     0" 

'I'hc  Kanawha  scries  itself  loses  IO(i  feet  of  nieasin-c.s  in  this 
last  12  miles,  ^Vhile  the  Middle  and  Lo^i'cr  PottSTille  beds  arc 
rrdnced  frr.ni  787  feet  to  480.  a  ir.tal  loss  between  No.    ^  Block 
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coal  and  the  top  of  the  Greenbrier  Limestone  of  (1676-970)  706 
feet  between  the  Edwards  well  and  Lock  6,  or  at  the  rate  of  59 
feet  to  the  mile. 

A  bore  hole  put  down  near  Winfield  on  the  Great  Kanawha, 
16  miles  farther  to  the  northwest  from  Lock  No.  6,  gives 
another  measurement  of  the  entire  Pottsville  series  as  follows : 


Sandstone    20' " 

Slate    : 37 

Sandstone    21 

Slate 15 

Sandstone    ■. 19 

"Shells"    13 

Sandstone    45 


Feet. 


Kanawha 


Slate    10   \  Series 

Sandstone    20      365 

Slate    15 

Coal  and  slate    25 

Sandstone    45 

Slate    45 

Sandstone    '. 15 

Slate  20 . 

Sandstone,  Middle  and  Lower  Pottsville 275 

Greenbrier  Limestone 

Total    640 

Total  thickness,  Pottsville  series=640  feet.  This  shows  a 
further  loss  of  (970'-640')  330  feet  of  measure  in  15  miles  air 
line  distance  between  Lock  No.  6  and  Winfield.  The  interval 
from  the  top  of  the  Kanawha  series  here  up  to  the  horizon  of 
the  Pittsburg  coal,  near  which  the  well  begins,  is  789  feet,  and 
this  gives  the  thickness  of  both  the  Allegheny  and  Conemaugh 
series,  in  neither  of  which  is  any  coal  reported. 

Passing  from  the  Winfield  region  almost  due  northward  23 
miles  we  come  to  Letart  on  the  Ohio  River,  where  we  get 
another  measure  of  the  Conemaugh,  Allegheny  and  Pottsville 
series  through  the  record  of  the  Sterling  Oil  Company's  well 
No.  10,  drilled  near  Letart,  Mason  County,  and  reported  by  Mr. 
Daniel  P.  Gist  of  Hartford,  W.  Va.,  as  follows : 
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Feet. 


Pittsburg  coal  at  depth  of   340  feet 

Shale,  light,  sandy 25'  to 

Shale,  light - 40  to 

Shale,  black 20  to 

Red  rock 191  to 

Slate,  gray 39  to 

Red  rock 35  to 

Sand,  hard,  black 12  to 

Slate,  flinty 20  to 

Sand,  gray  and  white 18  to 

Shale,  blue 15  to 

Sand,  white  (salt  water) 50  to 

Shale,  blue  and  brown 35  to 

Sand,  white,  soft 85'  to 

Shale,  blue 20  to 

Sand,  white  (gas  and  salt  water) 50  to 

Shale,   blue 30  to 

Sand,  blue 15  to 

Greenbrier  Limestone 20  to 

Sand,  gray 37  to 

Slate,  gray 8  to 

Slate,  black  and  gray 30  to 

Sand,  white,  salt  water  and  gas 35'  to 

Shale,  blue 45  to 

Shale,  black 40  to 

Shale,  gray 30  to 

Sand,  soft,  gray 20  to 

Shale,  black  and  blue 145  to 

Shale,    sandy 5  to 

Slate,  black 15  to 

Sand,  white  (salt  water  and  gas,  base  of  Potts- 

ville  60  to 

Greenbrier   Limestone 


25' 
65 
85 

276 

315 

350 

362 

382 

400 

415 

465 

500 

585' 

605 

655 

685 

700 

720 

757    j 

765    I 

795  J 

830' 1 

875    I 

915    I 

945    I  Poftsvillc 

965   i  Series 

1110   f 360 

1115    I 
1130    I 

I 
1190  J 


j  Conemaugh 

[  Series 

\   500 

I  ' 


J 

1 

I 

I 

I  Allegheny 

(■  Series 


.175 


At  Winfield  the  Upper  (Kanawha  series).  Middle  and 
Lower  Pottsville  together  measured  640  feet,  while  here  at 
Letart,  22  miles  air  line  north,  the  entire  Pottsville  is  re- 
duced to  only  360  feet,  a  loss  of  (640-360)  280  feet  in 
thickness,  while  the  Allegheny  series  measures  275  feet  and 
the  Conemaugh  500,  or  775  feet  for  both  as  against  787 
feet  in  the  Winfield  boring,  a  decrease  of  only  12  feet  for  the  two 
series.  The  only  remnant  of  the  Middle  and  Lozver  Pottsz'ille 
is  probably  the  basal  member  of  the  series,  which,  according  to 
Dr.  John  J.  Stevenson,  would  correlate  with  the  Sharon  sand- 
stone. We  have  here  only  the  average  thickness  for  both  the 
Allegheny  and  Pottsville  series  as  found  along  the  crop  of  these 
measures  across  Ohio  from  tlic  Pennsylvania  lino  south-west- 
ward,  so   thrit    ibc   great    thickening   of   the    T\ittsville    along   the 


WEST   VIRGINIA    GEOLOGICAL   SURVEY.  281 

Kanawha  and  New  Rivers  disappears  almost  completely  to  the 
northwestward  before  the  Ohio  River  is  reached. 

A  summary  of  the  bore  holes  from  the  eastern  edge  of  the 
Potts ville  area,  giving  the  thicknesses  of  the  several  groups  and 
the  elevation  of  the  top  of  the  Greenbrier  Limestone  at  the  dif- 
ferent points,  will  prove  of  interest,  as  follows : 

"  i  ^S  -^  =  S 

<g_g  TsS  ^S  ^S 

§.«  sa§  ss^  g|i 

la's  o  I-  "Sts  -e  Vi 

^'t.  Is  s-S  II 

^z  s^  s-a         a-f 

:s3.|  31  |1  ^? 

,£3>»4  ,i3o3  ^c:>  -r^cS 

El  &-1  El  E- 

Crumps  Bottom  well,  on  New  River, 
12  miles  above  Hinton,  Summers 
County   1295  1200  2000  +600 

Powellton  well,  Fayette  Co 1295  812  625  —345 

Hernshaw  section  and  Edwards  well 

No.    1 890  787  000  —463 

Charleston  well  on  Elk  River,  Kan- 
awha   Co 600  660  000  —650 

Lock     No.    6    well,    5    miles    below 

Charleston  490  480  000  —800 

Wintield  well,  Putnam  Co 365  275  000  —850 

l-etart    well,    Mason    Co.,    on    Ohio 

river    300  60  000  —900 

One  of  the  interesting  things  shown  by  this  table  is  the 
gradual  descent  of  the  Greenbrier  limestone  after  we  emerge 
from  the  mountainous  district  of  New  River  above  Hinton, 
where  its  elevation  (600.  A.  T.)  is  evidently  due  primarily  to 
orogenic  movements.  Also  the  sudden  and  rapid  disappearance 
of  the  Mauch  Chunk  red  shale  as  we  leave  the  mountain  region 
tells  a  story  of  the  gradual  advance  of  deposition  of  the  over- 
lying Coal  Measures  proceeding  by  transgression  westward  from 
the  eastern  margin  of  the  field  where  it  first  began. 

At  Decota,  on  Cabin  Creek;,  Kanawha  County,  Mr.  d'lnvil- 
liers  measured  the  following  section  as  given  in  his  manuscript 
report  of  the  region  : 

DECOTA  SECTION. 

Thickness.  Totals. 

Ft.       In.  Ft.  In. 

Coal    

Interval    200         0  200  0 

No.  5  Block  coal 9         0  209  0 

Interval    75         0  284  0 

Black  Flint 

Interval    75         0  359  0 

Coal,  Lewiston    (Coalburg) 3       11  262  11 
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Thickness.  Depth. 

Ft.  In.            Ft.  In. 

Interval    150         0  412  11 

Coa/  Coo/^JO-^r  (Winifrede) 5  10  418  9 

Interval    200         0  618  9 

Coa/,  Winifrede  (Thacker?) 3        3  621  11 

Interval    200         0  741  11 

Coal,  Cedar  Grove 3        2  745  1 

Interval    120         0  865  1 

Coal,  No.  2  Gas 5         5  870  6 

Interval    51         0  921  6 

Coal,  Powelion 3         4  924  10 

Interval    105         0  1029  10 

C  oal,    Eagle 3        8  1033  6 

Interval  to  Cabin  Creek  at  Decota 20        0  1053  6 

Mr.  d'Invilliers  does  not  give  any  thickness  for  the  "Black 
Flint"  in  this  section,  but  he  places  it  in  his  drawing  of  the  sec- 
tion, at  the  horizon  given.  Accepting  this  as  the  correct  strati- 
graphic  horizon  for  the  Kanawha  Black  Flint,  I  have  suggested 
the  identifications  given  in  parentheses  which  differ  slightly  from 
those  of  d'Invilliers, 

In  the  vicinity  of  Winifrede,  near  the  head  of  Field's  Creek, 
Kanawha  County,  we  get  a  good  measurement  of  the  Kanawha 
series  and  underlying  beds  through  the  record  of  a  boring  made 
for  oil  by  M.  J.  Spellacy,  contractor,  combined  with  surface 
observations  as  follows : 

WINIFREDE  WELL. 

Drilled    in    1885,    in    Kanawha    County  —  Authority,    M.    J. 

Spellacy,    Contractor,    Combined    w^ith    Surface 

Measurement  up  to  No,  5  Block  Coal. 

Feet.  Feet. 

No.  5  Block  coal 

Concealed  and  massive  sandstones 300  to  300 

Conductor   32  to  332 

Sandstone    17  to  349 

Coal,    Winifrede 4  to  353 

Sandstone    25  to  398 

Slate    5  to  403 

Coal.  Chilinn 2  to  405 

Slate    45  to  450 

Sandstone    115  to  565 

Cnal,   T flacker / 1  lo  566 

Slate    10  lo  576 

.Sandstone    39  to  615 

Coal,  Cedar  Grove 2  to  617 

Slate   104  to  721 

Coal,  No.  2  Gas 2  to  723 
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Feet.       Feet 

Sandstone   (cased  at  440) 15  to     738 

Slate   5  to    743 

Sandstone    120  to     863 

Coal 4  to     867 

Slate    25  to     892 

Sandstone  and  conglomerate 503  to  1395 

Slate    55  to  1450 

Sandstone,  hard,  pebbly  (salt  water  in  this  to  1455) 305  to  1755 

Slate  and  shells .^ 95  to  1850 

Sandstone    ! 25  to  1875 

Limestone,    dark 15  to  1890 

Sandstone,  blue  and  gray,  hard,  base  of  Pottsville 160  to  2050 

Slate  and  red  rock,  Mauch  Chunk 25  to  2075 

Shell T 5  to  2080 

Slate  and  shells 180  to  2260 

Limestone,  hard,  Greenbrier 40  to  2300 

Water  enough  to  drill  with  at  1700  feet,  abandoned  at  2000  feet. 

At  Dorothy,  on  the  Clear  Fork  of  Big  Coal  River,  Raleigh 
County,  the  Big  Coal  Company  has  recently  put  in  a  large  plant 
to  mine  what  appears  to  be  the  Winifrede  bed  (although  it  may 
prove  to  be  the  Coalburg)  of  the  Kanawha  series.  This  coal 
is  there  about  1000  feet  above  water  level,  and  the  mountain 
rises  several  hundred  feet  higher,  thus  exposing  a  great  thick- 
ness of  measures.  The  following  section  was  measured  there 
by  barometer  in  descending  from  the  summit  along  the  incline 
of  the  Big  Coal  Company : 
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SECTION  OF  KANAWHA  AND  ALLEGHENY  SERIES 
AT  DOROTHY.  RALEIGH  COUNTY. 


Ft. 

Sandstone  and  concealed 175 

Coal,  No.  5  Block",  some  partings 7 

Concealed  and  massive  sandstone 100 

Massive  sandstone  (Roaring  Creek) 100 

Concealed 200 


10 


coal 

1' 

6"" 
1 

V 

shale 

0 

coal 

4 

0 

slate 

0 

1 

Coal,  IVinifrede  \ 

coal 

0 

4     [ 

slate 

0 

1 

coal 

1 

6 

slate 

0 

4 

coal 

2 

1    J 

Concealed 325 

Coal,  double,  large  blossom,  Thacker? 5 

Concealed  and  shales 20 

Sandstone,  massive,  micaceous 60 

Concealed  and  shales 170 

f  coal         3'     4"  1 

Coal,  No.  2  Gas  -|  shale       0     5    V 4 

[ coal        0     8    J 

Fire  clay  and  shales 10 

Sandstone,   massive 40 

Concealed    30 

Coal,  blossom,  Powellton 

Shales,   dark 10 

Concealed  with  nuggets  of  limy  beds  near  middle.  60 

Coal,  Eagle 4 

Shales  and  concealed 25 

f  coal         0'     6"  1 

Coal.  Little  Eagle  \  shale       o     3    \ 3 

[coal         2      7    J 

Concealed 20 

Sandstone,  massive 50 

Concealed  and  dark  shales 00 

Sandstone,  massive 30 

Black  slate  and  concealed 50 

f-     ,    r>     ■  f  coal       0'     6" 

Coal.  Ixactne  J    ,   .        „      „ 

r Middle  War  Eagle)    \        ,       ,      ^ 
{.  coal       1      6 

Concealed,  and  sandstone  to  track  level  1000  feet 

A.  T 70 

Concealed  to  level  of  Clear  Fork 20 


In. 
0 
0 
0 
0 
0 


Kanazvha 
Series 
1408'  10" 


The  coal  at  175  feet  below  the  top  of  this  section  is  the  bed 
wliich  Prof.  Lyman  of  Philadelphia  has  identified  with  the  Pitts- 
burg coal  of  the  Mononpahela  series,  in  a  paper  on  the  coals  of 
this  repion  published  a  few  years  ag"o.  'Phis  coal  was  once 
opened  and  mined  here  fur  local  use  niaiu  \r;irs  aq'o.  bnt  the 
'^tpcninp  has  \on^  siiur   falK-n   slmt   si>   thai   the   stnicluro  of  the 
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bed  cannot  be  seen.  Parties  who  saw  the  coal  bed  at  the  time 
it  was  operated,  however,  report  it  as  a  hard,  "blocky'"  coal, 
about  7  feet  thick  with  two  or  more  slate  or  bony  partings,  and 
hence  there  can  be  little  doubt  that  it  represents  the  North  Coal- 
hurg  bed,  or  "No.  5  Block"  coal,  of  the  Kanawha  Valley  which 
corresponds  to  the  Kittanning  or  Roaring  Creek  bed  of  the 
Allegheny  series.  Hence  the  top  of  the  mountain  at  Dorothy 
is  capped  with  a  remnant  of  the  Allegheny  beds. 

The  identity  of  the  coal  at  582  feet  below  the  top  of  the 
section  with  the  Winifrede  bed  is  fairly  assured  since  it  has  been 
traced  by  the  writer  across  to  Kayford  at  the  head  of  Cabin 
Creek,  where  it  has  been  extensively  mined  and  comes  229  feet 
below  the  Kanawha  Black  Flint  horizon,  as  shown  by  Mr.  d'ln- 
villiers'  section,  page  281.  It  is  immediately  overlaid  by  a  fine- 
grained yellowish  brown  sandstone,  and  has  all  the  character- 
istics of  the  famous  Winifrede  bed,  except  that  it  is  much  thicker 
here  than  usual. 

The  appearance  of  the  Thacker  seam  at  this  locality  is  inter- 
esting, since,  unless  it  could  represent  the  Cedar  Grove  bed,  it 
does  not  appear  with  commercial  thickness  in  the  measures  along 
the  Great  Kanawha  Valley. 

The  No.  2  Gas,  Powellton,  Eagle  and  Little  Eagle  coal  beds 
all  come  in  at  their  usual  horizons  in  the  section,  although  their 
intervals  below  the  Winifrede  bed  are  somewhat  greater  than 
usual. 

The  little  coal  near  the  bottom  of  the  section  occurs  below 
a  massive  sandstone  and  appears  to  correlate  with  one  cropping 
along  Big  Coal  River  below  Racine.  It  was  opened  at  Dorothy 
and  used  to  a  small  extent  druing  the  preliminary  operations  of 
the  Big  Coal  Company  there.  It  is  very  probably  identical  with 
one  (Middle)  of  the  War  Eagle  coal  beds  of  Tug  River.  ]\Tingo 
County. 

The  thickness  of  the  Kanawha  series  exposed  here  totals 
1409',  thus  being  more  than  in  any  previous  section,  and  appears 
to  indicate  a  southwestward  thickening  toward  the  Tug  River 
country. 

As  a  check  on  the  section  just  given,  another  one  was 
measured  along  the  pike  which  descends  the  mountain  from  the 
head  of  Ten  Mile  Branch  of  Cabin  Creek  at  the  Kanawha  Countv 
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line,  to  Lawson  on  the  Gear  Fork  of  Coal  River  in  Raleigh 
County.  This  section  measured  by  barometer  in  a  direction 
nearly  opposite  to  that  at  Dorothy  reads  as  follows : 

SECTION   DESCENDING   ROAD    FROM   SUMMIT   OF 

MOUNTAIN    AT    KANAWHA    COUNTY    LINE 

TO  LAWSON,  IN  RALEIGH  COUNTY. 

Ft.  In. 

Sandstone,   massive    and    concealed    from   top    of  1 

Knob  at  Kanawha  County  line 190  0  | 

Coal,  blossom,  and  fire  clay .  | 

Sandsone,  massive 60  0  [    283' 6' 

Coal,  "No.   5  Block",  opening   fallen   in,  coal   re-  f 

ported  thickness 6  0  | 

Concealed 25  0  | 

Coal,  blossom 2  6  J 
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Ft.  In. 

Sandstone,    massive    (Roaring    Creek),    and    con- 
cealed      80  0 

Coal,  large  blossom  (Stockton,  Lezviston) 6  0 

Sandstone,  very  massive 50  0 

Shales  with  coal  near  base  (Coalburg) 20  0 

Sandstone,  very  massive,  visible 40  .      0 

Concealed,  and  sandstone  at  base 120  0 


Coal,  Winifrede 


0" 

0 

0 

7 

3 


1 


concealed, 
mostly  coal 

slate  roof 

coal 

slate 

coal 

Concealed   , 10 

Gray    sandstone,    Lower    Winifrede,   massive   and 

flaggy  at  base 80 

Coal  0 

Sandstone  and  sandy  beds 70 

Shales  with  slaty  coal 10 

Sandstone,  massive,  and  flaggy  micaceous 50 

f  coal      0'     3"  ] 

Coal  \  slate      0      1    [- 1 

[ coal       1      1    J 
Sandstone,   flaggy,   micaceous   with    silicious    limy 

layers   50 

Coal,  blossom 

Sandstone,  flaggy,  micaceous  limy  layers 40 

Coal  and  fire  clay 

Sandstone,  massive  and  flaggy,  micaceous 40 

Concealed,  and  sandy  brown  shales 20 

Shales,  dark 1 

Coal  0 

Shales,  dark  brown  and  flaggy  beds 40 

Shales,  brown,  sandy 10 

Coal,  No.  2  Gas 3 

Shales,  and  concealed 5 

Sandstone,  massive,  micaceous 45 

Shales  and  concealed  with  coal  (Powellton) 30 

Sandstone,  massive  at  top  and  flaggy  below 80 

Shales  and  concealed 25 

Coal,  blossom.  Eagle 

Sandstone,  massive,  and  concealed 50 

Coal,  Little  Eagle 2 

Fire  clay  and  shales 5 

Sandstone,  gray,  massive 60 

Dark  shales,  quite  bituminous  at  base 40 

Shales,  dark 30 

Sandstone,  flaggy 10 

Shales,  dark 20 

Coal,  blossom 

Sandstone   20 

Coal,  blossom 

Concealed  and  bituminous  shales 70 

Coal,  blossom 

Concealed,  flaggy  sandstones  and  dark  shales 40 

Sandstone,  Very  massive,  gray,  makes  cliffs  along 

Coal  River,  visible 20 

Concealed  to  level  of  Clear  Fork  of  Coal  River  at 
about  1040  feet  A.  T 50 


8       10 


1285'  1" 

Kanawha 

Series 


0   J 
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This  section  is  probably  more  than  100  feet  too  short  since 
it  was  measured  from  N.  W.  to  S.  E. 

Just  below  the  mouth  of  Panther  Branch,  f  mile  below 
Lawson,  Mr.  Geo.  K.  Erben,  a  civil  and  mining-  engineer  for 
the  Big  Coal  Company,  measured  a  section  with  spirit  level  from 
the  top  of  the  mountain  down  to  the  level  of  the  C.  &  O.  Rail- 
way along  Qear  Fork,  connecting  the  several  coal  openings  that 
had  been  prospected.  The  direction  of  the  section  is  about  North 
55°  East,  so  that  the  allowance  for  dip  would  be  small.  The 
section  reads  as  follows  : 


PANTHER     BRANCH     SECTION    ON    CLEAR   FORK, 
RALEIGH    COUNTY. 


By  Geo.  K.  Erben. 


Ft. 

Interval  from  top  of  mountain 3.jO 

f  coal       5'     3  " ' 
slate      0      1 
coal       0     2 

Coal,  Winifrede  \  slate      0     0§    \ 9 

coal       0     9 

slate      0      1 

^coal       2    10 

Elevation  a't  base,  2102'  A.  T. 

Interval   354 

[  coal        0'     1" 
Coal.  Thacker?    \  slate        0      1 
[coal         2      5 

Interval    106 

r  coal        1'     6" ] 

Coal,  Cedar  Grove  f  -j  slate        0     2    > 4 

[ coal        2      6    J 

Interval  59 

coal        1'     4 


Coal,  Peerless 


Interval  26 

Coal,  No.  2  Gas ■" 

Interval  I.Sfi 


r  coal       0'     1  ' 
slate      0      0* 
Coal,  local  -(  coal       0      9 
I  slate      0      Oi 
I  coal        1      .T 

Interval    48 

coal       0'     2*" 
Coal.  Eagle  \  slate      0      2 
coal       2      2h 


In. 

0 


14 


10 
2 
0 


11 

1 

10 
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Ft.  In. 

Interval ^ 22         5 

Coal,  Little  Eagle 2         7 

Interval  209  4 

Coal,  Racine    j^^7    ''^^   ]'     f  [    • 2        8 

( coal  1      8    3 

Interval   to   Railroad  grade   at   mouth   of   Panther   Branch    (975 

A.  T 140        0 

Summarizing  the  intervals  between  the  base  of  the  Winifrede 
bed  and  the  bases  of  the  other  coals  of  the  section  we  get  the 
following  figures : 

Winifrede  coal  to  base  of  Thacker  bed  357  feet. 

Winifrede  coal  to  base  of  Cedar   Grove     bed  468  feet. 
Winifrede  coal  to  base  of  Peerless  bed  530  feet. 

Winifrede  coal  to  base  of  No.  2  Gas  bed  560  feet. 

Winifrede  coal  to  base  of  Eagle  bed  750  feet. 

Winifrede  coal  to  base  of  Little  Eagle        bed  775  feet. 
Winifrede  coal  to  base  of  Racine  bed  987  feet. 

Winifrede  coal  to  C.  &  O.  Railway  level  1127  feet. 
Top  of  mountain  to  C.  &  O.  Railway  (975'  A.  T.)  1677  feet. 

The  top  of  the  Kanazuha  series  or  the  summit  of  the  Roaring 
Creek  sandstone  is  here  about  about  300  feet  above  the  base  of 
the  Winifrede  coal,  or  say  2J:00  feet  A.  T.,  while  the  base  of  the 
same  series  is  not  far  from  the  level  of  the  Clear  Fork  of  Coal 
Eiver  or  960  feet  A.  T.,  thus  giving  a  thickness  of  1440  feet  for 
the  entire  Kanawha  series  here,  a  result  greater  by  (1440-1395) 
145  feet  than  the  careful  measurements  by  Maj.  Wm.  N.  Page 
at  Hawks  Nest,  24  miles  to  the  north-east,  but  as  the  Kanazvha 
series  thickens  much  between  the  Kanawha  and  Tug  Rivers, 
this  increased  thickness  shown  in  the  region  of  Lawson  and 
Dorothy  is  in  accordance  with  what  should  be  expected. 

On  Centley's  Branch  of  the  Marsh  Fork  of  Big  Coal  River, 
in  Raleigh  County,  a  locality  5  to  6  miles  southwestward  from 
Dorothy,  Mr.  dTnvilliers  reports  the  following  section : 


CENTLEY  BRANCH  SECTION,  MARSH  FORK 
OF  COAL  RIVER. 


Ft.  In. 

1.     Coal  (North  Coalhurg,  No.  5  Block) 7  4 

3.     Interval  ' 51  0 

3.     Coal,  (Clarion  horizon) 3  8 
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6. 

7. 

S. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IS. 


Ft.  In. 

Interval  (Roaring  Creek  sandstone) .^ 126  0 

Coal  (Coalburg) .* 9  11 

Interval 141  0 

Coal,  Winifrede 5  10 

Interval 123  0 

Coal,  reported  (Chiltonf) 3  8 

Interval   .- 184  0 

Coal,  T hacker? 4  0 

Interval    203  0 

Coal,  Cedar  Grove 2  6 

Interval    98  0 

Coal,  No.  2  Gas 5  0 

Interval    198  0 

Coal,  Eagle 5  9 

Interval  to  Marsh  Fork  (971  A.  T.) 163  0 


Kanawha 
\  Series. 
1271'  10" 


Total    , 1333 


10 


The  bottom  of  the  Winifrede  coal  in  the  Panther  Branch 
section  is  2102  A.  T.,  and  here  at  the  Centley  Branch  section,  6 
miles  to  the  south-west,  the  coal  No.  7  which  I  have  identified 
with  that  bed  lias  an  elevation  of  1960  A.  T.  according  to  Mr. 
dTnvilliers'  levels — a  descent  of  142  feet. 

In  Mr.  d'Invilliers'  section,  he  identifies  No.  9  with  the 
Winifrede  bed,  and  No.  5  with  "No.  5  Block"  instead  of  the 
Coalburg  with  which  I  have  correlated  it.  We  agree,  however, 
on  the  Cedar  Grove,  No.  2  Gas,  and  the  Eagle  beds  of  the  section. 

Bald  Knob  P.  O.  is  in  Boone  County  on  Pond  Fork  of  Little 
Coal  River,  about  6  miles  southwest  from  the  mouth  of  Centley's 
Branch,  the  locality  of  the  last  section.  Here  the  same  series 
of  Allegheny  measures  caps  out  the  summits,  and  the  deep  trench 
of  Pond  Fork  exposes  the  Kanawha  scries  down  below  the 
Eagle  bed. 

A  section  measured  with  barometer  in  descending  from  the 
summit  along  the  road  which  passes  from  the  West  Fork  of 
Little  Coal  River  across  to  the  Pond  Fork  at  Bald  Knob  gives 
the  following  results : 

Ft. 
1.     .Mas.sive  sandstone  and  concealed  from  summit ITf) 

Coal,  No.  5  Block,  at  W.  C.  Cook's  hank 6 


Concealed  and  sandstone 100 

Sandstone,  very  massive  and  cdiutalod 170 

Coal  \  coal,  hard   .  2'     6"  1 

Coalburg   ]  slate  -   :!      0     ■ 8 

[  coal,  splint     2      G    J 

Sandstone,  massive  and  conccalcf! 1 00 

Coal,  streak 


In. 
0 

0 
0 
0 
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Ft.       In. 

8.  Shales,  and  concealed 20        0 

9.  Coal,  Winifrede,  separated  in  several  layers  by  shales,  base 

1831'  A.  T 8         6 

10.  Concealed  and  sandstone 120        0 

11.  Coal,  blossom,  Chilton  F 

12.  Concealed / . . .   80         0 

13.  Coal,  big  blossom 

14.  Sandstone,  massive  and  flaggy ' 100        0 

15.  Coal   1         0 

16.  Concealed  and  sandstone 70        0 

17.  Coal,  big  blossom,  T hacker f 

18.  Sandstone  and  concealed 110        0 

19.  Bench,  possibly  coal • 

20.  Sandstone,  and  concealed 160        0 

coal,   visible     2'     0" 


21.    Coal,  No.  2  Gas- 


sandy  shales     7 

0 

coal                   0 

1 

sandy  shales     3 

0 

coal,  bright. 

soft                     2 

6 

14 


22.  Concealed  and  sandstone 160        0 

23.  Coal,  Eagle 2         0 


Total    1405        1 

No.  9  is  identified  here  as  the  Winifrede  bed,  being  the  same 
one  that  is  3000  A.  T.,  in  the  Dorothy  section,  2102  feet  in  the 
Panther  Branch  section  and  1960  feet  in  the  Centley's  Branch 
section.  Its  elevation  as  determined  by  d'lnvilHers  at  the 
WilHam  Price  bank,  in  the  Bald  Knob  section,  is  1831  feet  A.  T. 
Hence  there  can  be  little  doubt  that  we  have  here  at  Bald  Knob 
the  same  measures  as  in  the  Dorothy  and  Panther  Branch  sec- 
tions, and  that  the  coal  175  feet  below  the  top  of  each  is  the 
same  bed  in  all.  The  thickness  of  the  rocks  between  the  base  of 
the  Eagle  coal  bed  and  the  summit  of  the  section  measures  1359 
feet  at  Dorothy  and  1405  feet  at  Bald  Knob,  a  correspondence 
even  closer  than  could  be  expected  between  measurements  made 
by  barometer.  The  same  measurement  made  instrumentally  by 
Mr.  Erben  in  the  Panther  Branch  section  makes  this  interval 
from  the  top  of  the  mountain  above,  down  to  the  bottom  of  the 
Eagle  coal,  foot  up  1336  feet,  a  very  close  agreement  with  the  two 
barometric  measurements  of  the  same  interval's. 

Now  if  to  Mr.  dTnvilliers'  section  on  Centley's  Branch  we 
add  175  feet  of  measures  at  the  top  of  his  column  of  rocks  in 
order  to  render  it  comparable  with  the  other  three  sections  just 
referred  to^  we  get  the  interval  between  the  bottom  of  the  Eagle 
coal  and  the  top  of  the  section  so  lengthened,  as  1407  feet,  or 
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almost  exactly  the  same  as  the  Bald  Knob  measurement.  This 
close  agreement  of  intervals  demonstrates  that  the  thick  coal 
found  at  about  400  feet  above  the  Winifrede  bed  in  the  Coal 
River  basin  is  one  and  the  same  bed,  and  that  it  is  also  most 
probably  identical  with  the  North  Coalburg  bed  (usually  called 
"A^o.  5  Block")  of  the  Kanawha  Valley,  a  seam  which  appears 
to  be  identical  with  the  Roaring  Creek  coal  of  the  Tygarts  Val- 
le}^  as  well  as  with  the  Lower  Kittanning  bed  of  the  Allegheny 
series.  The  great  bed  in  the  top  of  the  mountain  on  the  land  of 
Oliver  Cook,  near  the  West  Fork  of  Little  Coal  River,  is  also 
the  same  bed  which  (including  its  parting  slates)  has  a  total 
thickness  of  24  feet  over  a  very  few  acres. 

About  7  miles  nearly  due  west  from  the  mouth  of  Centley's 
Branch  we  come  to  the  junction  of  Pond  and  the  West  Fork  of 
Little  Coal  River,  and  one  mile  above  this,  or  about  eight  miles 
below  Bald  Knob  P.  O.,  we  find  the  following  section  on  the 
land  of  Mrs.  Polley : 


BETSEY   POLLEY    SECTION. 


Ft.  In. 

Sandstone,  massive,  pebbly 70  0 

Concealed    10  0 

Sandstone,  massive ._. 90  0 

Concealed 20  0 

Sandstone,  massive,  grayish  white 60  0 

Concealed    70  0 

Coal,  \T\      n      f  1  .         n 

^     ,u       9  i  shale   0      2    }■ 5        0 

Coalburg r  I  ^^^^     1      4    J 

Concealed 70        0 

Coal,  blossom 

Concealed  60        0 

coal,  fair  4'  10" 

fire  clay  shale        0     7 
Coal,  I  coal  and    shale     0     6 

Winifrede.    |  coal,  slaty         '     0    10    f 

fire  clay  and  shale  0     3    I 
_  coal,  fair  2     7    J 

Elevation,   ]32.'S'  A.  T. 

Concealed  to  Bench 1 50 

Coal,  blossom 

Concealed  and  sandstone 1 60 


9 
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Coalj 
Thackerf 


coal 
clay 
coal 

shale,  gray 
coal,  bony 


0' 

6" 

0 

5 

0 

9 

0 

2 

1 

2 

7 

6 

0 

3 

2 

3 

Ft.      In. 


13 


fire  clay  and  shales  7 

coal,  bony 

coal,  good 

Concealed  and  sandstones 130        0 

Coal,  Cedar  Grove 2        4 

Concealed  to  Pond  Fork 50        0 

Elevation  of  Pond  Fork  here  about  820'  A.  T. 

There  can  be  very  little  doubt  that  the  coal  at  1335'  A.  T. 
in  this  section  is  the  same  coal  as  that  occurring  at  1960  feet 
A.  T.,  in  the  Centley's  Branch  section,  and  1831  at  the  William 
Price  opening-  near  Bald  Knob.  This  coal  appears  to  represent 
the  Winifrede  bed,  and  the  one  at  130  feet  higher  is  most  prob- 
ably the  Coalburg. 

The  No.  2  Gas  bed  goes  under  the  level  of  Pond  Fork  near 
the  mouth  of  Beaver  Pond  Branch  where  its  elevation  is  917 
feet  above  tide  at  Mr.  M.  E.  Green's  bank  according  to  Mr. 
d'lnvilliers,  and  the  coal  with  its  included  slates  has  a  thickness 
of  5  to  6  feet.  This  coal  keeps  below  water  level  on  down 
Pond  Fork  for  several  miles,  and  is  probably  50  to  60  feet  under 
the, stream  at  the  locality  of  the  Policy  section,  since  the  Wini- 
frede bed  is  only  575  feet  above  water  level  there,  while  in  the 
Centley's  Branch  section  the  interval  between  the  two  coals  is 
620  feet,  and  at  Bald  Knob  is  640  feet. 

Just  above  the  mouth  of  Casey  Creek,  and  3  miles  above 
the  junction  of  the  Pond  and  West  Forks  of  Little  Coal  River 
a  high  point  rises  abruptly  from  the  valley,  and  in  descending  it 
the  following  section  was  observed : 

CASEY  CREEK  SECTION. 


Ft.  In. 

Sandstone,  coarse,  grayish  white 40  0 

Shales  and  concealed 5  0 

Coal,  blossom,  about 2  0 

Concealed  3  0 

Sandstone,  gray,  massive 60  0 

Concealed,  flaggy  sandstone  and  concealed,  bench  at  base. 70  0 

Sandstone,  very  massive,  (Roaring  Creek?) 100  0 

Concealed 10  0 

Coal,  large  blossom ; 
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Ft.  In. 

Sandstone,  coarse  gray 60  0 

Coal   0  8 

Fire  clay 3  0 

Concealed  90  0 

Sandstone,  massive  and  concealed  to  base  of  gray  sandstone 140  0 

Shales  and  concealed,  coal  horizon 20  0 

Sandstone,  flaggy  and  micaceous 150  0 

Coal,  blossom  on  bench 

Concealed 160  0 

Coal,    blossom 

Concealed  and  sandstone 100  0 

Coal,  blossom,  bright 

Concealed  to  level  of  Pond  Fork 50  0 

The  No.  2  Gas  coal  is  probably  20  feet  below  water  level  at 
the  point  where  the  section  ends.  The  section  is  given  only  to 
show  the  succession  of  massive  sandstones  at  the  top. 

The  Roaring  Creek  sandstone  or  top  of  the  Upper  Potts- 
ville  series  is  probably  represented  by  the  great  bed  at  ISO  feet 
below  the  top  of  the  section,  while  the  coal  blossom  at  45  feet 
from  the  top  of  the  section  is  most  probably  one  of  the  Freepori 
coals,  near  the  summit  of  the  Allegheny  series. 

Passing  southwestward  from  Pond  Fork  of  Little  Coal 
River  to  the  waters  of  Guyandotte  on  Dingus  Creek,  15  miles 
from  the  Policy  section,  we  get  a  fairly  good  exposure  of  the 
Kanawha  series  in  descending  from  the  summits  of  the  hills  to 
the  Logan  Coal  Company's  Mine  No.  2,  as  follows : 


DINGUS  CREEK  SECTION. 


Ft.  In. 
Sandstone,  massive,  pebbly  at  70  feet  down,   and  concealed  with 

thick   coal 190  0 

Coal,    visible 1  0 

Sandstone,  massive,  yellowish,  pebbly 90  0 

'  {  coal  and  clay  1      9    J 

Flaggy  sandstone  and  concealed 50  0 

Coal,    Chilton? 2  0 

.Sandstone,  flaggy  and  micaceous 110  0 

f  coal  1'     2"  1 

Coal  ■   fire    clay  1      4     \   3  6 

coal,  visible  1      0    J 

Sanrlstonc,  flaggy,  micaceous,  Maiden 220  0 

Coal,  blossom,    (Cedar  Grove?) 1  0 

•Sandstone,    flaggy 95  0 

Shales,   sandy 5  0 


4 
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Ft.  In. 

r  coal  2'     7"  ] 

Coal,  No.  2  Gas  \  slate         0     3    i-  5  4 

[  coal  2      6    J 

Concealed  to  level  of  Dingus 80  0 

Interval  to  Eagle  coal 110  0 

Total    967      0 

It  is  quite  probable  that  the  great  sandstone  topping-  out 
the  mountain  here  is  the  one  at  the  summit  of  the  Kanawha 
series,  and  that  the  coal  blossom  visible  midway  in  it,  is  the 
Stockton  or  Lewiston  horizon  since  the  No.  2  Gas  is  unmistakable 
and  the  Winifrede  bed  as  indicated  is  identified  with  a  fair  de- 
gree of  certainty. 

About  one  mile  below  the  locality  of  the  last  section,  another 
one  was  measured  by  the  writer  on  the  south  bank  of  Dingus 
Creek,  which  will  in  some  measure  supplement  the  previous  sec- 
tion.    It  reads  as  follows  in  descending  from  the  summit : 

DINGUS  SECTION  NO.  2. 

Ft.  In. 
Sandstone,  massive,  pebbly,  pebbles  very  large   (1"  in  diameter) 

in  lower  portion 150  0 

Concealed  to  about  30  feet  above  base 90  0 

Coal  ("Big  bed"),  Stockton-Lewiston,  in  several  layers 10  0 

Concealed,  and  shales 20  0 

Coal,  splint,  visible 3  0 

Concealed 5  0 

Sandstone,    massive 75  0 

Coal,  splint,  visible 1  4 

Concealed    10  0 

Sandstone,  yellow,  massive 100  0 

Coal,  splinty,  once  opened  about 4  0 

Concealed     5  0 

Sandstone,  flaggy,  dull  gray  micaceous,  with  limy  layers  (Maiden.  350  0 

Coal,  bright,  once  opened  about 2  6 

Concealed,   and   sandstone 100  0 

r  coal  2'     6"  1 

Coal,  No.  2  Gas  \  slate         0      3    \ 4  5- 

[  coal  1      8    J 

Concealed    to   Dingus 110  0 

Interval  to  Eagle  coal,  about 80  0 

Total 1120      3 

This  section  evidently  takes  in  all  of  the  Kanawha  series 
from  the  Eagle  coal  up  to  the  top  of  the  Roaring  Creek  sand- 
stone, and  it  totals  1120  feet  if  all  of  No.  1  belongs  to  the  Roar- 
ing Creek  sandstone  horizon. 
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No.  3  is  known  as  the  ''Big  bed"  in  this  region,  and  it  most 
probably  represents  the  Branchland  coal  of  the  lower  Guyandotte 
w^hich  is  either  the  Stockton-Lewiston  bed  or  the  Coalbiirg,  most 
probably  the  former. 

Near  the  mouth  of  Dingus  Creek  the  Eagle  coal  comes  out 
to  the  surface  and  is  there  3  to  4  feet  thick  and  190  to  200  feet 
below  No.  2  Gas. 

In  the  vicinity  of  Logan  Court  House,  2  miles  below  the 
mouth  of  Dingus  Run,  Ray  V.  Hennen  measured  a  section  of  the 
series  which  he  combined  with  the  record  of  a  well  drilled  for 
oil  and  gas  by  the  Milton  Drilling  Company,  given  him  through 
]\Ir.  J.  C.  Anderson,  supreintendent  of  the  drilling.  The  well 
begins  at  the  level  of  the  PozueUton  coal,  and  as  it  passes  entirely 
through  the  Pottsville  series,  it  furnishes  an  important  measure- 
ment of  the  Middle  and  Lozver  Pottsville  in  a  region  where 
direct  measurement  is  impossible,  since  even  its  top  is  below 
water  level.  Mr.  Hennen  measured  with  barometer  the  large 
intervals  above  the  mouth  of  the  drill  hole,  and  combining  them 
with  the  record  of  the  latter  we  get  the  following  succession : 


LOGAN  SECTION,  AND  DRILL  HOLE  RECORD,  ONE 
MILE  ABOVE  LOGAN. 


Feet. 
Sandstone,  massive   (great  cliffs),  and  concealed. .  .150 

Coal,  (abandoned  opening) 2 

Concealed    35 

Coal,   splint,    good 2 

Concealed    95 

Coal,  big  blossom   (reported) 5 

Concealed  and  sandstone 30 

Coal,  blossom,  not  fully  exposed 1 

Concealed  to  bencli 30 

Sandstone,  massive  and  concealed  to  licnch 85 

Sandstone,  massive  and  concealed 190 

coal,  splinly      2'     6" 

fireclay  shale     1      3 
Coal,  No.  2  Gas  {  coal,  soft  o      5 

fireclay  shale     2    10 

coal  2      9 

.Slate,  sandstone  and  concealed 50    to     685 

Coal,    Powcllton 5    to     GOO 


Feet. 

to 

150 

to 

152 

to 

187 

to 

189 

to 

284 

to 

289 

to 

319 

to 

320 

to 

350 

to 

435 

to 

625 

10    to     635 
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Bore  Hole  Record  Begins  Here. 


Feet.      Feet. 


Earth    • 14 

Lime    (shale)    white 26 

Sand,  brown,  water 25 

Lime   (shale)   white 15 

Sand,    white 10 

Lime   (shale)  white 10 

Slate,    black 15 

Slate,    white 30 

Coal,    Eagle 4 

Lime   (shale)   white,  10  barrels  of  water  per  hour 

just    below    coal 21 

Slate,  black   (10"  casing  at  bottom,  195') 25 

Lime    (shale)    white 15 

Slate,    black 70 

Lime,    (shale)   white 10 

Slate,   black 50 

Sand,    white 120 

Slate,    black 35 

Lime   (shale),  gray 80 

Slate,  black,  base  of  Kanazvha  series 20 

Sand,  white,  Nuttall,  top  of  Middle  Pottsville 205 

Slate,    black 60 

Sand,    gray 20 

Lime    (shale)    white 10 

Slate,    black 8 

Lime   (shale),  dark 22 

Slate,   dark 30 

Sand,  white,  Raleigh,  salt  water  30  feet  from. top. .  .150 

Slate,    black 27 

Sand,  white  (water  at  13'  in) 23 

Slate,    white 5 

Sand,  white,    (water  at  20'  in) 105 

Coal    8 

Sand,    white 32 

Slate,   white 20 

Sand,  base  of  Lower  Pottsville 20 


Lime, 

Slate, 

Red 

Slate 

Red 

Lime, 

Sand, 

Lime, 

Red  ' 

Sand. 

Slate, 

Red 

Slate, 

Red 

Lime 

Red 

Slate 

Red 


black,  top  of  Mauch  Chunk 10 

black ■ 5 

I'ock 15 


and  lime  shells,  white. 

rock 

dark. . . . . 


30 

20 

19 

gray 16 

,  gray 10 

rock 15 

.  white 15 

,  dark 15 

rock 20 

,  dark 10 

rock   (casing  6i",  1561  feet) 11 

,  white 4 

rock . ., : .  55 

and  shales 45 

rock 7 


to  704 

to  730 

to  755 

to  770 

to  780 

to  790 

to  805 

to  835 

to  839 


860 
885 
900 
970 
980 


to  1030 
to  1150 
to  1185 
to  1265 
to  1285 
to  1490 
to  1550 
to  1570 
to  1580 
to  1588 
to  1610 
to  1640 
to  1790 
to  1817 
to  1840 
to  1845 
to  1950 
to  1958 
to  1990 
to  2010 
to  2030 
to  2040 
to  2045 
to  2060 
to  2090 
to  2120 
to  2139 
to  2155 
to  2165 
to  2180 
to  2195 
to  2210 
to  2230 
to  2240 
to  2251 
to  2255 
to  2310 
to  2355 
to  2362 


1 
I 

I  Middle 
[      and 
{  Lower 
I  Pottsville 


.745' 


Mauch 
Chunk 
_Red 
Shale. 


332' 


298  THE   KANAWHA    SERIES. 

Feet.    Feet. 

Lime,   white 20'  1 

Slate,  white 128    i  "Big  Lime". .  328  to  2690 

Lime,  white 180  J  Greenbrier.. 

Red  rock " 30  to  2720 

Slate  and  lime  shells    ("Big  Injun") 125  to  2845 

Lime,    sandy    (Big    Injun),    little    gas    at    40    feet 

below    top 65  to  2910 

Slate  and  shells,  white,  gas  in  Berea  sand  horizon 

at    bottom 370  to  3280 

Slate  and  shells,  white 25  to  3305 

Shale,   brown 39  to  3334 

Sand,    gray 14  to  3348 

Slate,   white   to   bottom 6  to  3354 

The  "Big  bed"  coal  of  the  Logan  region  which,  as  already 
stated,  is  the  same  as  the  Branchland  bed,  and  therefore  either 
the  Stockton-Lewiston,  or  Coalburg,  and  which  belongs  690  feet 
above  the  No.  2  Gas  coal  of  the  upper  Guyandotte  region,  over 
shoots  the  top  of  Mr.  Hennen's  Logan  section  by  about  55  feet, 
and  hence  if  we  add  say  315  feet  of  interval  to  the  top  of  the 
series  in  this  section  it  will  give  (1285'+215')  1500  feet  for 
the  thickness  of  the  Kanawha  series  or  Upper  PottsviUe  in  the 
Logan  region,  which  added  to  the  thickness  of  the  Middle  and 
Lower  PottsviUe  (745')  gives  2245  feet  as  the  entire  measure- 
ment of  the  PottsviUe  series  near  Logan,  a  result  agreeing  very 
closely  with  that  found  at  Powellton  (page  44),  40  miles  to  the 
northeast. 

About  13  miles  N.  10°  15°  West  from  Logan  we  come  to 
Dingess,  on  the  N,  &  W.  Railway,  and  there  get  another  meas- 
urement of  the  Kanawha  series,  and  also  of  the  Middle  and 
Lower  PottsviUe  by  combining  the  surface  exposures  with  the 
record  of  the  Dingess  bore  hole,  sunk  for  gas  and  oil. 

Feet.  Feet. 
Sandstone,    yellow,    soft,    above    and    gray    with    large 

pebbles    below 1 00  to  100 

Concealed,  with  coaly  shale  and   coal   ("Big  bed")   near 

center    80  (o  180 

.Sandstone,  massive  and  concealed 90  \o  270 

Sandstone,  massive  and  concealed  to  bench 80  to  3r)0 

Sandstone  and  concealed 1 00  to  450 

coal  1'    2" 


Coal,   Thacker 


shale,  dark  0  6 

coal  2  6 

slate,  dark  0  0 

coal,  harrl  2  0 

slate,  dark  1  0 

coal,  hard  2  0 


9  8"  to  459       8" 
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Feet.       Feet. 

Concealed ._ 20    to  479  8 

Sandstone,  massive,  visible 70    to  549  8 

Concealed    70    to  619  8 

Coal,  Alma,  Dingess 3i  to  623  0 

Continued  by  Dingess  Well  Record. 

Sand,    white 15  to     638 

Slate,    black 10  to     648 

Sand,    white 46  to     694 

Coal,  No.  2  Gas? 1  to     695 

Slate,   sandy 78  to    773 

Slate,    black 80  to     853 

Sand,    white 10  to     863 

Slate,    white 65  to     928 

Sand,    white 130  to  1058 

Slate,    black 48  to  1106 

Slate,  white,  base  of  Kanawha  series 41  to  1147 

Sand,  white,  Nuttall,  top  of  Middle  Pottsville 473  to  1620  ]  Middle 

Slate,    black 11  to  1631  |       and 

Coal ' 6  to  1637  |-  Lovjer 

Slate,    black 4  to  1641  \Pottsvllle 

Sand,  white,  (salt  water)   to  base  of  Pottsville 308  to  1949  J 803' 

Slate,    black 22  to  1971 1 

Limestone,   gray 6  to  1977  | 

Red  rock 4  to  1981  |  Mauch 

Limestone,   gray 2  to  1983  [  Chunk. 

Slate,    white 4  to  1987  f 74' 

Red  rock 2  to  1989  | 

Slate,  white,   sandy 8  to  1997  j 

Slate,    white 26  to  2023  J 

Limestone,  gray,  shelly,  show  of  oil 51  to  2074 

Limestone,  white,  hard,  Greenbrier 125  to  2199 

Sand,  red,  hard,  gas,  "Big  Injun" 94  to  2293 

Slate,   white,    sandy 64  to  2357 

Slate,    white 50  to  2407 

Sand,  gray  and  dark 66  to  2473 

Slate,   white,   shelly 50  to  2523 

Slate,    white 180  to  2703 

Slate,  white,  shelly  to  bottom 26  to  2729 

The  "Big  bed"  of  the  Dingus  Ran  section  which  overshoots 
the  top  of  the  Logan  section  is  most  probably  to  be  found  in 
the  blossom  which  appears  in  the  Dingess  section  near  the  middle 
of  the  80'  concealed  interval,  100'  below  the  summit.  The  sec- 
tion at  Dingess,  although  starting  geologically  higher  than  ■  at 
Logan  and  penetrating  the  measures  to  nearly  the  same  depth,  is 
several  hundred  feet  shorter  than  the  one  at  Logan,  since  the 
base  of  the  Greenbrier  limestone,  which  occurs  at  2289  feet  in 
the  Dingess  section,  was  not  found  until  a  depth  of  2720  feet  had 
been  reached  in  the  Logan  section. 
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The  Lozver  and  Middle  Pottsville  has  practically  the  same 
thickness  (7i5'  and  802')  in  each,  while  the  Kanazvha  series, 
which  is  1500  feet  thick  in  the  Logan  section,  is  only  1237  in  the 
Dingess  region,  thus  showing  a  rapid  westward  thinning. 

At  Warfield,  on  the  Tug  Fork  of  Big  Sandy,  about  10  miles 
S.  70°  W.  from  Dingess,  another  bore  hole  record  offers  an  op- 
portunity of  getting  a  complete  measurement  of  the  Pottsville 
series,  by  combining  the  surface  exposures  with  the  record  of  a 
well  drilled  for  gas  by  Guffey  &  Queen  of  Pittsburg,  Pa. 

This  combination  section  reads  as  follows : 

WARFIELD  SECTION. 
Wayne  County 

Feet.       Feet. 

Sandstone,  massive,  yellowish  gray,  course 50  to  50 

Concealed  and  shales 30  to  80 

Sandstone,  yellowish  gray,  massive 45  to  125 

Concealed    10  to  135 

Coal,   blossom 

Concealed    10  to  145 

Sandstone,  flaggy  and  concealed 30  to  175 

Sandstone,  flaggy  and  massive,  limy  layers  near  top.   30  to  205 
Sandstone,    coarse,   yellowish,   massive,    and   flaggy 

with  limy  layer  near  top 50  to  255 

Shales,   sandy  and  concealed 30  to  285 

Sandstone,  flaggy  and  massive 25  to  310 

Concealed  and  sandy  shales 25  to  335 

Sandstone 5  to  340 

Concealed  and  sandy  shales 35  to  375 

Sandstone,  limy  layer  at  top 30  to  405 

Shales,    sandy 20  to  425 

Coal,  blossom,  Thacker.  ■. 3  to  428 

Fireclay    7  to  435 

Sandstone,   flaggy 10  to  445 

Shales,  sandy,  soft 30  to  475 

Cnal,    blossom 

Shales,  sandy 5  to  480 

Sandstone,    massive 45  to  525 

Coal,    dirty 2  to  527 

Fireclay    ". . .     3  to  530 

.Sandstone    10  to  540 

Shale,  (lark,  iron  concretions 25  to  565 

Sandstone    10  to  575 

f  cnal  0'     8"  1 

Coal,  /Ihiia]  clav                0      8    [ 2  to  577 

1  coal  0     8    J 

Fire  clay 4  to  531 

Sandstone,  massive  anrl  concealed GO  to  641 

Cnal.  Ji'nrfirld  No.  2,  Gas 5  to  646 

Concealed  to  level  of  mouth  of  boring 10  to  656 
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Feet.         Feet. 

Surface    26  to     684 

Slate,   light  colored 46  to     730 

Sandstone,  white,  hard 44  to     774 

Coal,    Eagle? 5  to     779 

Slate,  white,  soft 80  to     859 

Sandstone,    white 18  to     877 

Slate,   black,   soft 20  to     897 

Sandstone,  white,  hard 20  to     917 

Slate,  light  colored,  shelly 57  to     974 

Slate,   black,    soft 50  to  1024 

Slate,  white,  shelly  to  base  of  Kanawha  series 75  to  1094 

Sandstone,  white,  hard,  some  salt  water,   gas  and 

oil  Nuttall  sandstone,  top  Middle  Pottsville ..  .120  to  1224] 

Slate,  light  colored 15  to  1239  | 

Sandstone,  white,  salt  water  and  gas 46  to  1287  [ 380' 

Slate,  light  colored 20  to  1307  f 

Sandstone,  white,  salt  water  and  gas 112  to  1419  | 

Slate,  shelly,  base  of  Pottsville  series 55  to  1474  J 

Red    rock 30  to  1504] 

Slate,  light  colored 5  to  1509  | 

Red    rock 25  to  1534  |  Maiich 

Slate,  light  colored 15  to  1549  |  Chunk 

Sand,  very  hard 18  to  1567  [Shale 

Red    rock 10  to  1577  | 153' 

Sand,  white,  hard 24  to  1601  1 

Red    rock 4  to  1605  | 

Slate,  light  colored 22  to  1627  J 

Limestone   4  to  1631  ]  Green- 
Slate   10  to  1641  [  brier 

Slate,  shelly _. 30  to  1671  f  Lime- 

Limestone,  Greenbrier,  gas  near  middle 162  to  1833  J  stone. 

Slate,  shelly,  some  gas  near  top  and  bottom 138  to  1971 

Greenbrier  Limestone. 

The  special  feature  of  this  section  is  the  remarkable  re- 
duction in  thickness  of  the  Middle  and  Lozver  Pottsville  to  less 
than  half  what  it  is  in  the  Dingess  section,  thus  exhibiting  the 
rapid  westward  thinning  of  this  formation. 

The  Upper  Pottsville  or  Kanawha  series  has  also  decreased 
by  more  than  100  feet,  so  that  the  interval  from  the  top  of  that 
series  to  the  base  of  the  Greenbrier  Limestone,  which  was  about 
3900  feet  at  Logan  and  3300  feet  at  Dingess,  is  here  at  Warfield 
reduced  to  only  1833  feet,  or  more  than  1000  feet  less  than  at 
Logan,  34  miles  nearly  due  east  from  Warfield.  This  is  in  ac- 
cordance with  the  rapid  westward  thinning  found  in  the  under- 
ground sections  along  the  Great  Kanawha  Riy,er. 

In  order  to  show  the  continuation  of  this  westward  thinning 
of  the  Pottsville  beds,  another  complete  section  of  the  same  is 
given  from  the  vicinity  of  Dunlow,   Wayne.  County,   33  miles 
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below  Dingess  by  the  windings  of  Twelve  Pole  River,  but  only 
about  16  miles  distant  in  a  direct  line  about  N.  60°  W.,  and  13-| 
miles  N.  15°  W.  from  the  Warfield  boring. 

Here  at  Dunlow  we  get  the  following  succession,  by  com- 
bining the  surface  exposures  with  the  record  of  a  well  bored  for 
oil  and  gas,  one-half  mile  below  the  station : 

DUNLOW  SECTION. 


Feet. 

Sandstone,  massive,  Roaring  Creek 75 

Concealed,  shales,  and  sandstone 100 

Coal,  Upper  Dunlow  (Coalburg?) 5 

Shales  and  sandstone 30 

Coal,  Lovjer  Dttnlow  (Winifrede?) 3 

Concealed,  sandstone,  and  shale  to  level  of  bore 
hole,    680'   A.    T 60 

Surface  clays,  valley  filling  to  40'  below  level  of 
Twelve    Pole 60 

Sandstone,  medium  hard,  gvzy 60 

Sand,  soft,  gray,  shelly  and  slaty 40 

Sand,  white,  salt  water,  little  gas 35 

Sand,  dark  shale  and  coal 5 

Sand,  soft,  white 40 

Shale,  gray,  soft,  sticky 20 

Shale,  black,  soft 20 

Sand,   hard,   grav 20 

Coal  (Warfield,  No.  2  Gas) 5 

Shale,  soft,  black  traces  of  coal  in  upper  half 100 

Shale,  hard,  black,  and  lime 15 

Limestone,   hard,   gray 10 

Shale,  black,  soft 40 

Sand,  hard,  gray  to  white,  holding  much  salt  water, 
and  filling  to  overflowing,  top  member  of  Mid- 
dle?   Pqttsville 155 

Coal,    break 

Sand,  hard,  gray,  white,  &c.,  with  very  thin  breaks 
shale  at  40',  192',  and  260',  basal  member  Potts- 
ville    310 

Shale,  hard,  black,  and  limestone 7 

Limestone,  Greenbrier. 

(a)  Limestone,  hard  black 18' 

(b)  Limestone,  hard,  gray  with  slate  too 

thin    for  record IS 

fc)     Limestone,   gray,   hard,    slate   lircak 

at    2' 8    1-232    (n  1  172 

((])     Limestone,  hard,  white,  gas  at   100'         | 

to    110' 160 

(e)     Limestone,  hard,  dark  gray,  oil  show         I 
at   O'-is" 28    ) 

It  is  (|uitc  probable  that  the  oil  and  gas  "pays"  found  in  the 
limestone  here  really   represent  the   "Big  Injun"  sand  horizon 


Feet. 

to 

75 

to 

175 

to 

180 

to 

210 

to 

213 

to 

273 

to 

333 

to 

393 

to 

433 

to 

468 

to 

473 

to 

513 

to 

533 

to 

553 

to 

573 

to 

578 

to 

678 

to 

693 

to 

703 

to 

743 

to  923 


to  1233 
to  1240 
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farther  north,  and  that  the  Greenbrier  limestone  of  the  record 
would  then  include  both  the  Greenbrier  and  at  least  the  upper 
half  of  the  Big  Injun  sand  which  has  here  passed  into  limestone 
as  it  frequently  does.  This  would  reduce  the  thickness  of  the 
Greenbrier  by  about  75  to  80  feet,  or  say  to  150  feet.  The  top 
of  the  Kanawha  series  as  shown  here  may  be  inaccurate  by  as 
much  as  50  feet  but  not  more.  The  Lower  Dunlow  bed  probably 
represents  the  Winifrede  coal,  while  the  Upper  one  would  be 
the  Coalburg,  and  the  Stockton-Lewiston  would  come  in  the 
concealed  interval  above  the  Upper  Dunlozv.  The  coal  at  573' 
to  578'  of  the  section,  370  feet  below  the  Lozver  Dunlow,  is  pretty 
certainly  the  WarHeld  bed,  or  No.  2  Gas  of  the  Kanawha  series. 

There  is  much  doubt  as  to  whether  the  great  salt  water  rock 
struck  at  768'  in  the  section  is  a  part  of  the  Upper  Pottsville, 
being  identical  with  the  "white  sandstone"  120  to  130  feet  thick 
respectively  found  in  the  lower  portion  of  the  Kanazvha  series 
in  the  drill  holes  at  Logan  and  Dingess,  or  whether  it  belongs  in 
the  Middle  Pottsville  and  would  correlate  with  the  Nuttall  sand- 
stone of  New  River.  The  latter  view  appears  the  more  probable, 
and,  accepting  it,  the  Kanawha  series  is  here  768  feet  in  thick- 
ness, as  against  1094  at  Warfield,  1237  at  Dingess,  and  1500  feet 
at  Logan,  the  Middle  and  Lozver  Pottsville  measuring  465,  38^, 
802  and  745  feet,  respectively,  at  the  same  four  localities. 

The  Mauch  Chunk  Red  Shale  appears  to  be  absent  entirely 
from  the  section,  having  suffered  erosion,  or  never  having  been 
deposited. 

Another  oil  well  record  combined  with  the  surface  exposures 
at  Griffithsville,  Lincoln  County,  27  miles  almost  due  north  from 
Logan,  and  about  28  miles  N.  55°  E.  from  Dunlow,  gives  a 
complete  measurement,  not  only  of  the  Pottsville  scries,  but  also 
of  the  Allegheny  above.  For  this  oil  well  record  the  Survey  is 
indebted  to  the  courtesy  of  Russel  W.  Freeman,  General  Mana- 
ger of  the  Big  Creek  Development  Company,  which  drilled  the 
first  well  in  the  Griffithsville  field.  The  record  of  the  Sarepta 
Workman  well  No.  1,  near  Griffithsville,  combined  with  a  few 
feet  of  surface  exposure  is  as  follows : 
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GRIFFITHSVILLE  SECTION. 


Feet.       Feet. 


f  coal       3'     6' 
Coal,  Upper  Freeport    \  clay        1      2 

[coal       0     4 

Concealed  to  top  of  oil  well  (665'  A.  T .) 25 

Gravel  and  quicksand 40 

Slate  and  shells 50 

Sand   25 

Slate    10 

Sand    60 

Coal,  Lozvcr  Kittanning,  -North  Coalburg,  No.  5 

Block 5 

Sand  (Roaring  creek)  top  of  Kanawha  series  or 

Upper  Pottsville 50 

Slate   10 


,  30 
.  10 

.160 

,125 

25 

,100 


Sand    

Slate   

Sand  

Slate   : . 

Sand    

Slate  

Sand  25 

Slate    60 

"Gas"  sand 110 

Salt  water  sand,  having  a  "break"  of  slate  20  to 
30  feet  thick  at  150  feet  below  top,  Middle 

and  Lower  Pottsville 510 

Big  Lime  (Greenbrier) 230 

Red  rock 6 

Big  Injun  sand,  reddish 50 

Slate    40 

Limestone  shells 150 

Slate  and  shells 239 

Slate,  black  (Bcrea  shale) 11 

Sand,  Berea,  oil 25 

Slate  to  bottom 2 


to 

5 

to 

30 

to 

70 

to 

120  1- 

to 

145 

to 

155 

to 

215 

to 

220. 

to 

270  ! 

to 

280  1 

to 

310 

to 

320 

to 

480 

to 

605 

to 

630 

to 

730 

to 

755 

to 

815 

to 

925  J 

to  1435 
to  1665 
to  1671 
to  1721 
to  1761 
to  1811 
to  2050 
to  2061 
to  2086 
to  2088 


Allegheny 
Series. 


Kanazi'ha 

Series. 

705' 


It  is  barely  possible  that  the  150  feet  of  sand  at  ^d'lo  feet  to 
1075  feet  as  well  as  the  30  feet  of  iinderl}ini;-  slate,  found  in 
many  of  the  wells,  making  ISO  feet  in  all,  should  be  added  to 
the  thickness  of  the  Kanawha  scries,  thus  S'ivino,-  that  member 
a  total  of  885  feet  here  instead  of  705  feet,  and  reducing;-  the 
thickness  of  the  Middle  and  Loiver  Pottsville  by  the  same  amount 
to  330  feet,  but  the  correlation  given  in  the  section  agrees  with 
that  preferred  for  the  Dunlow  record. 

In  another  well,  one  mile  south-east  from  Grifiithsville,  in 
wliich  the  Berea  Grit  was  struck  at  2101  feet,  two  coal  beds,  each 
5  feet  thick,  are  reported  in  the  Kanawha  series  al  depths  of  G35 
and  715,  respectively,  and  725  feet  and  805  feet  a1)'i\r  (he  lop  oi 
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the  Greenbrier  Limestone.  Some  salt  water  occurs  in  most  of 
the  sands  below  500  feet,  but  the  great  flow  comes  from  the 
Middle  and  Lower  Pottsville  in  the  500  feet  of  measures  above 
the  Greenbrier  Limestone. 

The  lowest  red  beds  of  the  Conemaugh  series  come  into  the 
hills  about  100  feet  above  the  top  of  the  Upper  Freeport  coal  at 
Griffithsville. 

Fourteen  (14)  miles  north  and  a  little  west  from  Griffiths- 
ville, we  get  another  measurement  of  the  Allegheny  and  Potts- 
ville series,  as  well  as  a  portion  of  the  overlying  Conemaugh,  and 
the  rocks  below  the  Pottsville  down  to  and  below  the  Berea  Grit 
at  the  top  of  the  Devonian  system. 

This  measurement  is  given  by  a  well  drilled  for  oil  and  gas 
one  mile  north-west  from  Culloden,  Cabell  County,  by  the  Walton 
Oil  and  Gas  Company,  the  record  of  which  is  as  follows : 


WALTON  WELL  NO.  1. 

Three  Miles  East  of  Milton  and  One-half  Mile  Northwest  of 

Culloden.     Authority,  C.  F.  Cole,  President  and  General 

Manager  of  the  Walton  Oil  &  Gas  Company. 

Well  Mbuth  729  Feet  Above  Tide. 

Feet. 

Conductor  12 

Clay 72 

Sand  70 

Black  slate 95 

Red    rock 210 

Sand  235 

Slate  and  red  rock 313 

Sand   345 

Slate   370 

Sand   400 

Slate  405  1 

Lime  413  j 

Slate  430  I  Allegheny 

Shale 447  I-  Series 

Sand   465  I  215' 

Slate     545  | 

Sand,  with  water 615  J 
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Feet. 

Slate  ' 630 1 

Sand  655 

Slate  670 

Sand,  more  water 795 

Slate   820 

Sand,  with  gas 850 

Shale    900 

Sand    930  1- 

Coal    934 

Shale  1000 

Shale,  little  water 1065 

Sand,  with  gas  3'  in 1343 

Black  sand  with  streak  of  lime 1390 

Black  slate 1430  | 

Sand  1460  J 

Top  Big  Lime 1460 

Gas    at 1520 

Little  water  under  gas .- ' 

First  show  oil 1577 

Second  show  oil 1597 

Bottom  lime 1630 

Slate  and  shale 1665 

Top  "'Big  Injun  Sand" 1685 

Water     1693 

Bottom  of  "Big  Injun  Sand" 1770 

Slate  and  shell  to 1900 

Dark  gray  sand 1970 

Black  gray  sand 2030 

Slate  and  sand 2140 

Slate   2175 

Soft  black  shale 2180 

Top  of  Berea  ] 

Gas  8'  in  Berea  [ 28'  2188  to  2208 

Slate  and  Berea  J 

Slate  and  shell  to  bottom 2238 

"Fair  gas  well  in  Bera." 


Kanaii'lia 

and 

Middle 

Pottsville 

830' 


The  Kanaivha  series  and  the  rest  of  the  Pottsville  foot  up 
830  feet  here,  as  ag'ainst  2030  feet  at  Logan,  a  thinning  of  l^OO 
feet  in  40  miles,  while  there  is  also  a  thinning  of  (1215-830)  385 
feet  in  the  14  miles  between  Griffithsville  and  Culloden. 

From  Culloden  to  the  Ohio  River,  in  Mason  County,  just 
opposite  Gallipolis,  Ohio,  is  a  distance  of  27  miles  N.  16^°  W. 
Here  on  the  C.  T.  Beale  farm,  0  miles  below  Point  Pleasant,  a 
well  drilled  for  oil  and  gas  gives  a  measurement  from  the  Pitts- 
hur_(r  coal  horizon,  down  through  the  Conemaugh,  Allegheny  and 
Pottsville  series,  and  on  below  practically  to  the  Corniferous 
Limestone,  as  follows : 
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GALLIPOLIS  SECTION  ON  C.  T.  BEALE  FARM,  ' 
MASON  COUNTY. 

Feet.      Feet. 

Pittsburg    coal . . .' 

Sandstones,   shales,   red   beds  and  concealed   to  » 

derrick  floor  C.  T.  Beale  well 150  to     150 

Quicksand  and  gravel 58  to     208 

Red   rock 73  to     280 

Sand,   white 7  to     287 

Slate  and  red  rock 113  to    400 

Sand  and  slate 10  to    410 

Limestone    5  to    41 5 

Slate     5  to     420 

Coal 2  to     422 

Slate    18  to    440 

Sand,  gray 10  to    450 

Slate  and  soft  red  rock . .  .■ 50  to     500 

Sand,   gray 5  to     505 

Slate    25  to     530 

Sand,    white,    Mahoning,    salt    water,    base    of 

C onemaugh   series 67  to    597 

Slate    63  to     660  ] 

Coal    7  to     667 -   Allegheny 

Sand,  white    (salt  water) 213  to     880  [  and 

Slate,  to  base  of  Allegheny  series 30  to    910  f  Pottsville. 

Salt  sand,  Pottsville 170  to  1080     528' 

Slate  to  top  of  Greenbrier  Limestone 45  to  1125  J 

Greenbrier   Limestone 1 65  to  1290 

Slate    10  to  1300 

Sand,  "Big  Injun"  (and  hard  beds  below) 400  to  1700 

Slate    151  to  1851 

Sand,  (Berea  Grit) : 29  to  1880 

Slate    200  to  2080 

Sand,  salt  water  (Gordon) 30  to  2110 

Slate    140  to  2250 

Sand    (Fifth) 40  to  2290 

Slate,  little  gas  at  30  feet  above  base 730  to  3020 

Unrecorded  to  bottom,  most  probably  slate  to 
near  the.  horizon  of  the  Corniferous  Lime- 
stone       72  to  3092 

The  Allegheny  and  Pottsville  together  measure  only  528 
feet  at  GalHpolis  along  the  northwestern  border  of  the  State, 
and  have  again  attained  their  normal  thicknesses  exhibited  in 
western  Pennsylvania,  northern  West  Virginia,  and  eastern  Ohio. 
It  is  quite  probable  that  the  213  feet  of  "white  sand",  whose 
base  comes  at  880  feet  in  the  record,  contains  the  uppermost 
(Hom^ewood,  Roaring  Creek)  member  of  the  Pottsville  series, 
and  that  40  to  50  feet  of  it  belongs  in  the  latter.  The  section 
shows,  however,  that  the  interval  of  rocks  between  the  top  of 
the  Allegheny,  and  the  base  of  the  Pottsville,  which  measured 
1435  feet  at  Griffithsville  and  1045  feet  at  Culloden,  has  declined 
to  only  528  feet  at  Gallipolis,  while  at  Logan  the  same  interval 
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foots  up  in  round  numbers  about  2200'  by  adding  to  the  1958 
feet  of  Upper,  Middle  and  Lovjer  Pottszille  series  found  there 
the  same  thickness  (220)  for  the  Allegheny  series  as  occurs  at 
Griffithsville,  and  this  gives  a  thinning  of  2200'-528')  1672  in 
the  55  miles  of  air  line  distance  a  few  degrees  west  of  north 
between  Logan  and  Gallipolis,  or  at  the  rate  of  30  feet  to  the 
mile. 

Taking  the  top  of  the  Greenbrier  Limestone  as  a  horizon  we 
find  it  with  the  following  elevations  below  tide  at  the  several  bore 
holes  between  Logan  and  the  Ohio  River : 


'c    « 


H-1    Q    ^    Q    O    U    (J 
Greenbrier  Limestone 750   500   400   300   750   730   400 

It  is  a  singular  coincidence  that  at  localities  as  widely  sepa- 
rated as  Logan,  Griffithsville,  and  Culloden  we  should  find  the 
top  of  the  Greenbrier  Limestone  at  the  same  elevation  below  tide. 

Both  Dingess  and  Warfield  are  near  the  crest  of  an  anticliial 
uplift,  so  that  this  accounts  for  the  slight  warping-  there  which 
brings  the  Greenbrier  Limestone  higher  than  at  Logan  by  200  to 
300  feet.  The  higher  elevation  at  Dunlow  is  also  due  to  warp- 
ing, since  a  subordinate  anticlinal  axis  passes  near  Dunlow.  while 
the  higher  altitude  at  Gallipolis  is  due  to  the  general  northwest- 
ward rise  of  all  the  strata  from  the  center  of  the  Appalachian 
basin  which  is  about  midway  between  Culloden  and  Gallipolis. 

Facts  like  these  lead  to  the  conclusion  that  the  Appalachian 
basin  was  mostly  filled  by  delta  deposits  advancing  gradually 
from  the  southeast. 

Returning  now  to  Tug  River  along  the  West  Virginia- 
Kentucky  border  and  passing  southeastward  from  Warfield  to 
Chattaroy,  14  miles  distant  by  rail  and  12  by  air  line,  we  find 
the  main  upper  portion  of  the  Kanawha  series  well  exposed  down 
to  the  horizon  of  the  Peerless  bed  of  the  Great  Kanawha,  which 
is  an  upper  split  of  the  Campbell's  Creek  coal,  while  the  Alle- 
gheny series  caps  the  mountains  above. 

Buffalo  Creek  puts  into  Tug  River  from  the  east  at  Chatta- 
roy, 5  miles  below  Williamson,  and  along  this  creek  there  has 
been  much  ro-A  development  nn  a  seam  which  appears  to  corre- 
late cither  with   the  Winifrcdc  or  CoaUnirj:,.     At   the   Chattaroy 
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Colliery  Company's  mine,  about  one-third  mile  up  Buffalo  from 
its  mouth,  a  very  high  knob  is  capped  with  the  gray-white  sand- 
stones and  conglomerates,  above  the  Kanawha  series  and  de- 
scending it  to  Buffalo  Creek  we  get  the  following  section : 

CHATTAROY-BUFFALO  CREEK  SECTION  IN  MINGO 
COUNTY,  FIVE  MILES  BELOW  WILLIAMSON. 


21. 


22. 
23. 


2 
10 

4 
7 
0 
6 


Ft.       In. 

1.  Sandstone,     grayish-white,     massive,     coarse 

from  top  of  knob 100        0 

2.  Concealed    75        0 

3.  Sandstone    and    concealed 75         0    f 

4.  Coal,  "No.  5  Block",  Roaring  Creek,  blossom.   . .         .     [ 

5.  Concealed    20         0    J 

6.  Sandstone,    coarse,    gray,    massive,    Roaring  ] 

Creek    70         0     [ 

f  coal,  splint     2'     2"  ] 
I  bone  0 

7.  Coal,  Stockton-  j  coal,  softer    0 

Lewiston  \  fire  clay  0 

I  coal,  "shop"  0 

=  i  fire  clay  2 

[ coal                  1      6    J 
S.     Concealed  and  yellowish  gray,  massive  sand- 
stone,   Coalhurg 75 

f  coal,    splint        3'     0" 

I  fire  clay  0      7 

I  coal,  splint         2      2 

9.     Coal,  Coalburg   \  shale,    gray        0      1    J-  ....  12 

coal  0      6 

fire  clay  shale  4     0 

coal  2      0 

10.  Concealed  and  massive  sandstone,  Winifrede.  50        0 

11.  Concealed  and   shales 30        0 

12.  Limestone,   silicious 1        6 

13.  Shales,  sandy,  and  shaly  sandstone 30        0 

14.  Coal,   Winifrede f  blossom 

15.  Concealed  with  massive  sandstone  at  base...  150        0 

16.  Coal,    splint 1         8 

17.  Sandstone,   dull   gray,   with   calcareo-silicious 

layers   and   concealed 160        0 

18.  Coal,   Thacker?   blossom 

19.  Concealed  and  sandstone 160        0 

coal  2'    8"  1 

flaggy  sandstone  8     0 

shales,       dark,        fossil  \    15 

I      plants  3     0 

[  coal  I    10 

Interval,   estimated   to    Warfield  coal   (No.   2 

Gas)  a  few  feet  below  river  level 100 

Warfield  coal  horizon 

Interval,  estimated  to  base  of  Kanawha  series 
and  top  of  Middle  Pottsville 400 


20.     Coal.  Alma  -I 


[    270' 


Kanazi'ha 
Series 
'  1263' 


Total    1533 
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This  measurement,  which  is  practically  accurate  down  to  the 
Wariield  coal  (No.  2  Gas),  and  an  estimate  of  400  feet  for  the 
interval  below  that  down  to  the  top  of  the  Middle  Pottsville 
(which  cannot  be  far  wrong),  gives  the  Kanawha  series  a  thick- 
ness of  1263  feet  at  the  mouth  of  Buffalo,  a  measurement  which 
corresponds  very  closely  to  that  given  by  Maj.  Wm.  N.  Page  for 
this  series  (1295')  at  Hawks  Nest,  Fayette  County,  about  70 
mines  N.  60°  E. 

I  was  first  inclined  to  correlate  the  main  coal  No.  9  of  this 
section  with  the  Winifrede  bed,-hnt  it  is  more  probably  the  Coal- 
hiirg,  since  the  great  coarse  sandstone  above  No.  7  appears  to 
represent  the  Roaring  Creek  sandstone  and  No.  7,  the  Stockton- 
Lewiston  coal.  An  attempt  was  once  made  to  mine  No.  7.  but  it 
proved  rather  high  in  ash,  and  was  abandoned. 

No.  9  is  the  coal  which  has  been  so  extensively  mined  along 
Buffalo  Creek  where  it  furnishes  a  high  grade  of  splint  coal  for 
steam  and  domestic  purposes,  and,  as  stated  above,  is  more  prob- 
ably a  representative  of  the  Coalburg  bed  rather  than  the  Wini- 
frede, since  the  latter  seems  to  be  represented  by  a  coal  blossom 
at  the  horizon  of  No.  14,  more  than  100  feet  lower. 

No.  20  represents  the  Alma  coal  of  the  Tug  River  series. 
and  is  here  split  into  two  beds,  by  11  feet  of  shales  and  sandy 
layers.  This  coal  horizon  correlates  with  the  Peerless  coal  of  the 
Kanawha  Valley  which  is  itself  a  split  from  the  CauipbcU's  Creek 
bed,  while  the  Thackcr,  160  feet  higher,  would  represent  ap- 
proximately the  Cedar  Grove  coal.  The  Thacker  bed  was  once 
opened  on  the  line  of  section,  but  the  entry  had  fallen  shut,  and 
the  coal  had  been  burned  at  the  crop.  It  is  probably  4  feet  or 
more  in  thickness. 

Another  section  of  nmcli  interest  was  made  in  passing  from 
the  head  of  Buffalo  Creek  across  to  Williamson  Run,  and  down 
to  Tug  River  at  Williamson,  5  miles  above  the  mntith  of  Buffalo 
Creek,  as  follows : 

HEAD  OF  BUFFALO  CREEK— WILLIAMSON  RUN, 
MINGO  COUNTY. 


.Sandstone,  harrl  at  top,  yellow  and  softer  below 
.Sandstone,  coarse,  t'ravi'^h  whife,  massive 


Ft. 

Tn, 

:!(•) 

0 

so 

0 
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3.  Concealed    and    sandstones 60        0 

4.  Sandstone  with  hard  limy  layer 5        0 

5.  Concealed,  and  sandstone 140        0 

6.  Shale,  gray,  sandy '5        0 

7.  Coal,  Roaring  Creek    {  coal  2'     6"  ] 

No.  5  Block       -j  slate,  dark        0     4    j- 5        4 

[  coal  reported  2      6    J 

8.  Concealed  and  great  cliff  of  sandstone,  Roaring  Creek 100        0 

9.  Coal,  Lewiston-  f  coal,  splint        1'     8"  ] 

Stockton  J  coal,  bony         0      2     [ 5         6 

Belmont  ]  coal,  splint       1      8    f 

[  coal,  reported  2      0    J 

10.  Concealed  and  massive  sandstone 100        0 

11.  Coal,  Coalburg    f  coal  4'     0"  ] 

or  Winifrede    \  slate,  gray     0     2    j- 6         2 

[  coal,  visible  2     0    J 

12.  Concealed  and  sandstone,  on  Williamson  run 260        0 

13.  Coal,   blossom 

14.  Concealed  and  sandstone 200        0 

f  coal,  splint       1'     0"  ] 
1  shale,  gray        0     3] 

15.  Coal,  Thacker  -j  coal,  hard         2      4     )■ 4       10 

shale,  gray       0     3    | 
coal,   soft         1      0    J 

16.  Concealed  and  sandstone 160        0 

17.  Coal,  Alma,  main  seam 3        0 

18.  Shales  and  sandstone 15        0 

f  coal         1'     3"  1 

19.  Coal,  split  from  Alma  ■{  shales     3     0    [- 5        9 

[coal        1      6   J 

20.  Shales  and  concealed 10        0 

21.  Sandstone,    massive 50        0 

22.  Shales,  blue,  sandy 10        0 

23.  Coal,  and  clay ® 1        0 

24.  Shales     5         0 

25.  Sandstone,  massive,  visible  to  N.  &  W.   Railway  track,  a 

short  distance  above  Williamson 25        0' 

26.  Interval  estimated  to  Warfield  coal,  near  bed  of  Tug  River 

at    Wilhamson 30        0 

27.  Warfield  coal,  probably 4        6 


Total    1321        1 

This  section  appears  to  clear  up  the  doubt  about  the  suc- 
cession in  the  former  section  near  the  mouth  of  Buffalo,  since  the 
coal  No.  7,  which  was  once  opened  here,  is  undoubtedly  the  same 
bed  as  No.  4  of  the  Chattaroy  section,  and  it  appears  to  repre- 
sent the  No.  5  Block,  or  North  Coalburg  bed  of  the  Great 
Kanawha  region,  since  the  only  coal  in  the  320  feet  of  measures 
above  is  a  thin  streak  of  coal  and  black  slate  about  150  feet  above 
No.  7,  and  as  the  Roaring  Creek  bed  (No.  5  Block)  is  so  per- 
sistent in  every  other  region  of  the  State,  it  would  probably  not 
be  absent  along  the  Tug  River  where  all  the  other  beds  found 
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in  the  Great  Kanawha  Valley  appear  to  be  present  in  good  de- 
velopment. The  great  "table  rock"  cliff  No.  2  is  the  same  bed 
as  No.  1  of  the  Chattaroy  section.  It  is  a  coarse  and  very 
massive  bed,  and  caps  out  the  highest  summits  around  William- 
son, and  is  most  probably  the  same  bed  that  caps  Coon  Knob  on 
the  waters  of  Blackberry  Creek  on  the  Kentucky  side,  a  few 
miles  above  Williamson.  It  very  probably  represents  the  Ma- 
li oning  sandstone  horizon  of  the  Allegheny  series. 

South-eastward  up  Tug  River  from  Williamson,  the  rocks 
continue  rising  rapidly  and  the  Wariield  coal  soon  comes  above 
water  level,  so  that  when  we  come  to  the  Tunnel,  2^  miles  below 
Matewan,  the  Wariield  coal  (No.  2  Gas)  is  about  100  feet  above 
the  track  level. 

South-west  from  this  tunnel  on  the  Kentucky  side  of  Tug- 
River  a  very  high  knob,  called  "Little  Coon",  rises  to  a  great 
elevation,  being  capped  by  the  great  gray  sandstones  of  the 
Allegheny  series.  Mr.  S.  A.  Bedall,  President  of  the  Burnwell 
Coal  and  Coke  Company,  has  had  several  of  the  coal  beds  in  the 
Kanawha  series  opened  up  between  Coon  Knob  and  the  Tug 
River,  and  a  section  measured  here  reads  as  follows : 


LITTLE  COON  KNOB  TO  HATFIELDS  TUNNEL  SEC- 
TION—PIKE COUNTY,  KY.,  TWO  MILES  AND 
A  HALF  BELOW  MATEWAN,  MINGO 
COUNTY. 


Ft.  In. 

Sandstone,  grajisli  while,  coarse 40  0    1  Allegheny 

.Shales,    sandy 10  0    [  Series 

Sandstone,  coarse,  pebbly,  grayish  white,  massive.     oO  0    f  210' 

Shales  and  concealed 110  0    I 
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Coalj  Upper  Thacker  ■ 


Ft.  In. 

Sandstone,  massive,  coarse,  gray,  and  concealed . .  100  0 

Shales,  coaly  at  base 10  0 

Sandstone,  coarse,  yellow  and  concealed 110  0 

Sandstone,  gray,  massive GO  0 

&oal    1  0 

Sandstone,  massive,  gray 60  0 

Coal 1  0 

Concealed  and  massive  sandstone  to  base  of  great 

cliff    110  0 

Shales,  gray,  sandy 70  0 

Sandstone,  massive 40  0 

coal  1'     0" 

fire  clay  0      4 

coal  1      6 

fire    clay         0     4 

Coal  and  clay  1    10 

Concealed    55  0 

Coal,  hower  Thacker,  splint 4  0    L  Kanawha 

•Concealed,  sandstones,  and  shales 100  0    f  Series 

Concealed    30  0       1480' 

Sandstone,  massive,  micaceous 30  0 

Coal,    Alma 3  0 

Fireclay  and  concealed 5  0 

Sandstone,  massive  and  concealed 130  0 

Shales,    sandy 10  0 

{coal  and  bone  1'     1"  ] 

coal,    softer      1      8    [-  4  11 
coal,  splint         2      2    J 

Shales,  sandstone  and  concealed 70  0 

Coal.  Hatfield  Tunnel  (Powellton  ?) 1  6 

Shales    5  0 

Sandstone,  massive 15  0 

Shales,   sandy,  to  railway   track  at  east   end   of 

Hatfield  Tunnel 20  0 

Concealed  and  sandstone  to  level  of  Tug  river..  30  0 

Interval  estimated  to  Middle  Pottsville 400  0 

Total    1680        5 

The  thick  coals  at  the  top  of  the  Kanawha  series  in  the  two 
previous  sections  appear  to  have  thinned  away  south-eastward 
to  small  and  insignificant  beds,  since  after  much  prospecting 
Mr.  Beddall  has  been  unable  to  find  them,  although  Coon  Knob 
passes  high  above  their  horizons  and  is  capped  with  the  Alle- 
gheny sandstones.  The  interval  down  to  the  top  of  the  Lower 
Pottsville  is  only  an  estimate,  and  it  may  be  either  too  great  or 
too  small. 

At  the  east  end  of  the  Hatfield  Tunnel,  the  Alma  coal  is  cut 
out  entirely  by  a  sandstone  filled  with  small  iron  concretions. 

The  little  coal,  40  feet  over  the  eastern  end  of  Hatfield 
^Tunnel,  is  rnost  probably  the  same  one  seen  just  above  the  level 
of  the  N.  &  W.  Railway  at  Sprigg,  on  the  West  Virginia  side 
of  Tug  River  just  beyond  the  western  portal  of  Hatfield  Tunnel, 
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and  it  possibly  represents  the  Po-mellton  bed  of  the  Kanawha 
series.  It  has  been  designated  the  Hatfield  Tunnel  seam  from 
the  locality  of  its  exposure. 

Another  high  point  rises  above  the  top  of  the  Kanawha 
series  at  Matewan,  Mingo  County,  2  miles  and  a  half  above  the 
Hatfield  Tunnel,  and  in  descending  this  to  Tug  river  we  get  the 
following  succession : 

MATEWAN  SECTION, 
Mingo  County. 


Ft.        In. 


Concealed  and  massive  gray  sandstone 25 

Shales,    sandy 10 

Sandstone,  grayish  white,  coarse,  massive 55 

Concealed 30 

Limy  layer  in  sandstone 1 

Sandstone,  flaggy  and  massive 90 

Coal,  blossom,  cannel  lumps   on   surface,   Stock- 

ton-Lewiston    

Concealed,  with  limy  silicious  layer  at  30'  below 

top    '. 140 

Coal,  blossom,  Coalburg? 

Concealed    80 

Coal,  large  blossom,  Winifrede? 

Concealed   35 

Sandstone  and  concealed 30 

Sandstone,  great  cliff,  massive,  yellowish 50 

Shales  and  concealed 30 

Sandstone,  flaggy  and  massive 40 

Concealed,  shales  and  sandstone 70 

Coal,  Upper  Tliacker,  splint,  one  foot  of  fire  clay 

just  below  center 4 

Concealed  and  sandstone 80 

r  coal,   soft        1'     2"  1 
Coal,  Lower  Thacker  J  coal,   splint     1      3    (  3 

I  shale,  gray     0      1 
[  coal,  soft        0     6 

Concealed  and  massive  sandstone 40 

Coal,   impure 2 

Concealed   and  sandstone 90 

Shales,  bluish  gray,  rich  in  fossil  plants 3 

Coal.  Alma 4 

Concealed  and  sandstone  and  sandy  shales 110 

Coal,  Jl'affield  (No.  2  Gas) 

Concealed   and    sandstone 75 

.Sandstone,   currcnt-1)cdded 15 

.Shales,   sandy 3 

Coal.  Hatfield    Tunnel 1 

.Shales,   sandstone   and  concealed   to    R.    R.   track 

just  below  Matewan  .Station 95 

Concealed  to  Tug  River 10 

Interval  to  top  of  f.fizuer  Polts-'Ule  eslivtnird .  .  .  .   350 


1 


Allegheny 
}  Series 
121'     - 


Kanaivha 
i  Series 
1480' 


Tola)     1601 
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This  section  is  practically  a  repetition  of  the  previous  one, 
except  that  it  does  not  extend  so  high  above  the  top  of  the 
Kanawha  series,  and  also  that  one  of  the  Upper  Kanawha  coals, 
either  the  Winifrede  or  Coalhurg  appears  to  be  represented  by 
a  large  blossom. 

Thacker  is  four  miles  and  a  half  above  Matewan  to  the 
south-east,  and  here  is  the  type  locality  of  the  celebrated 
Thacker  coal  bed  which  has  been  extensively  developed  by  the 
Red  Jacket  Coal  Company  along  Thacker  Creek  which  puts  into 
the  Tug  at  the  town  of  the  same  name. 

The  following  section  of  the  Thacker  coal  at  its  type  locality, 
as  well  as  of  the  rocks  both  above  and  below  the  same,  will  prove 
of  interest : 

SECTION    AT    THE    MARITIME    MINE    OF    RED 

JACKET  COAL  CO.,  NEAR  THACKER, 

IN  MINGO  COUNTY. 


Ft.        In. 

Sandstone,   massive,   gray 40         0 

Concealed,  and  massive,  coarse  yellow  sandstone 120         0 

Shales,  concealed 75        0 

Sandstone   5        0 

Shales  and  concealed 20        0 

Sandstone,  massive,   micaceous 60         0 

Shales,   sandy 2        0 

Coal    1        0 

Shales,   sandy 16        0 

coal,  not  hard      3'     4 

coal,  splint  2      2 

fire  clay  shales 

splint  coal 

slate,   dark 

Coal,  Thacker  J  coal,  soft  0     6    1  10 

1250'  A.  T.  1  clay 

coal 

clay 

coal 

clay 
_  coal  1      5 

Shales,  sandy,  gray 10        0 

Coal,  splint,  (Lower  Thacker?) 1        9 

Sandstone,  massive,  gray,  coarse 40         0 

Concealed    1 50         0 

Coal,  blossom.  Alma? 0        0 

Sandstone,  massive  and  concealed 80        0 

Flaggy  sandstone,  sandy  shales  and  concealed 80        0 

Sandstone,  very  massive 55         0 

Sandy  shales  and  concealed 40        0 


1 

5 

0 

10 

0 

1 

0 

6 

0 

oi 

0 

n 

0 

oi 

0 

4* 

0 

2 

1 

5 
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Coal,  and  lire  clay,  thin    

Concealed 25  0 

Sandy  shales 5  0 

Sandstone   15  0 

Concealed  10  0 

f  coal  0'     6"  1 

Coal  \  fire  clay  1      2     }■ 2  2 

[coal  0     6   J 

Shales  and  sandstone 14  0 

Coal,  good  at  N.  &  W.  Railway  level  at  Thacker 1  11 

Total    879        4 

The  23  inches  of  coal  at  track  level  here  is  far  enough 
below  the  horizon  of  A'o.  2  Gas,  or  the  WarUeld  bed,  to  be  a 
representative  of  the  Eagle  seam  of  the  Kanawha  Valley,  and  it 
may  come  at  that  horizon. 

The  Alma  and  Wariield  beds  have  not  been  opened  in  the 
Thacker  region  on  the  West  Virginia  side  of  Tug  River,  so  that 
both  have  possibly  thinned  below  commercial  size.  The  blossom 
seen  200  odd  feet  below  the  Thacker  coal  is  probably  one  of  these 
beds.  The  21  inches  of  splint  coal  10  feet  under  the  Thacker 
bed  is  probably  the  same  stratum  as  the  Lower  Thacker  in  the 
Matewan  and  Hatfield  Tunnel  sections,  where  it  has  separated 
much  farther  from  the  upper  division  of  the  bed. 

As  we  pass  south-eastward  from  Thacker  the  rocks  continue 
to  rise  rapidly  in  that  direction,  and  at  the  "Grapevine"  mine,  2 
miles  above  Thacker,  we  get  the   following  succession  : 

GRAPEVINE  SECTION. 

Feet. 

Sandstone,   massive 

Slate   4 

Coal.  Thacker  in   manv    (9)    divisions,   separated   hv   clay   and   shales, 

(  about  1400'  A.  T.  j " „ 12 

Concealed 5 

Sandstone,  massive 65 

Coal,  report  ed 5 

Concealed  25 

.Mostly   sandstone,   concealed 200 

Concealed  and  sandstone , :{10 

Coal  ( same  as  at  track  level  at  Thacker) 2 

Concealed   to  N.  &  W.  Railway 75 

Total    703 

This    section    slinws    ilif     Thacker    c(Uil   at    an    clrNatinn    of 
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about  1400  feet  above  tide,  as  against  1250  at  Thacker,  1130  at 
Matewan,  1050  at  Hatfield  Tunnel,  930  at  Williamson,  825  at 
Nolan,  and  785  at  Naugatuck,  thus  showing  a  gradual  descent 
to  the  northwest  which  increases  in  steepness  to  the  southeast. 

About  five  miles  and  a  half  above  Thacker,  or  four  miles 
below  Devon,  is  the  new  station  of  Cedar  on  the  N.  &  W.  Rail- 
way. Here  a  mine  has  recently  been  opened  by  the  Majestic 
Collieries  Company  in  a  coal  bed  at  130  feet  above  the  level  of 
the  N.  &  W.  Railway,  which  appears  to  be  identical  with  a  coal 
bed  mined  several  miles  eastward  on  Turkey  creek  and  locally 
known  as  "War  Eagle  No.  2". 

The  following  section  of  the  measures  from  the  summits  of 
the  hills  at  Cedar  down  to  the  N.  &  W.  Railway  on  Tug  River 
was  measured  by  the  writer : 

SECTION  AT  CEDAR, 
Mingo  County. 

p-eet. 

Concealed  and  sandy  shale  from  top  of  knob 30 

Coal,  blossom  and  cannel  slate,  probably  about 4 

Sandstone,  coarse,  massive,  yellowish  and  concealed 100 

Coal,  old  opening,  fallen  shut  probably  4'  to  5'  thick,  Alma 

Concealed,   bench 20 

Sandstone,  massive,  coarse,  friable,  yellowish 30 

Concealed  and  sandy  shales 50 

Sandstone,  flaggy  and  micaceous,  concealed 60 

Coal,  old  opening,  probably  2  to  3  feet  thick,  War  field  (No.  2  Gas) 3 

Sandstone,  flaggy  and  massive 50 

Shales,  yellowish,  sandy  and  concealed   (bench) 50 

Sandstone  and  concealed 80 

Cofjl,  thin  and  black  slate,  blossom 

Concealed 10 

Sandstone  and  concealed 90 

Shales,  sandy,  fossil  plants 4 

Coal  (War  Eagle  N'o.  2"),  Upper  War  Eagle,  soft  with  6"  to  8"  of 

"splint"  near  middle 4 

Concealed  and  massive  sandstone  to  N.  &  W.  R'y-  (730'  A.  T.) 130 

Sandstone,  and  concealed  to  Tug  River 30 

The  coal  at  130  feet  below  the  top  of  this  section  appears  to 
represent  the  Alma  bed,  since  its  tidal  elevation,  1300  feet,  is 
100'  less  than  that  of  the  Thacker  bed  at  the  Grapevine  mine, 
three  miles  below  Cedar,  and  hence  is  about  where  the  Alma 
seam  would,  be  expected,  from  the  general  southeastern  rise  of 
the  measures.     The    Thacker  seam   would  probably   over-shoot 
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rhe  top  of  the  Cedar  section  by  75  to  100  feet  and  thus  attain 
an  elevation  of  about  1500  feet  above  tide  at  this  locaHty.  If 
the  coal  near  the  top  of  the  section  is  the  Alma  seam  (as  appears 
most  probable)  then  the  coal  bed  160  feet  below  it  would  be 
Warfield,  or  No.  2  Gas  seam,  while  the  "War  Eagle  No.  2",  284 
feet  lower,  might  possibly  be  identical  with  the  famous  Eagle  seam 
of  the  Kanawha  Valley.  This  Cedar  section  is  very  important 
as  showing  the  relation  of  these  very  important  Upper,  Middle 
and  Lower  War  Eagle  coals  (to  tbe  described  in  the  next  suc- 
ceeding section)   to  the  higher  members  of  the  Kanawha  series. 

Turkey  Creek  puts  into  Tug  River  one  mile  below  Alnwick, 
near  the  southern  boundary  of  Mingo  County.  On  this  stream 
two  miles  above  its  mouth  two  good  coal  beds  have  been  mined 
to  a  considerable  extent  under  the  names  of  "War  Eagle  No.  i" 
for  the  lower  and  "War  Eagle  No.  2"  for  the  upper  one,  230 
feet  higher,  while  a  third  one,  250  feet  below  No.  1  has  been 
exposed  in  a  cutting. 

The  section  on  Turkey  Creek  at  the  mines  is  as  follows : 

TURKEY  CREEK  SECTION. 

Ft.        In. 

1.  Sandstone   

2.  "Draw  slate",  0  to 1        0 

3.  Cnal,  Upper  War  Eagle  (No.  2) 6        2 

4.  Concealed  and  sandstone 235        0 

f  coal  0'     3" 1 

5.  Coal,  Middle   War  Eagle  \  slate,  gray  0     8    ]■ 5        7 

[  coal  3     0   J 

6.  Shales  and  sandstone 250        0 

r  coal  0'     3"  1 

7.  Coal,  Lozvcr  War  Eagle  "No.  0"  \  fire  clav  0      8    } 3        5 

[coal  2      6    J 

8.  Concealed,  and  massive  sandstone  to  railroad  level  at  War  Eagle 
Station,  N.  &  W.  Railway,  880'  A.  T 300        0 

Mr.  D.  M.  Good,  Mining  Engineer  of  War  Eagle,  gives  the 

elevations  of  these  three   coals  ns  follows : 

Upper  War  Eagle   (No.  2") IGfif)'  A.  T. 

Middle  War  Eagle  ("No.  1") 1431   A.  T. 

T-ower  War  Eagle  ("No.  0") 1171  A.  T. 

The  highest  of  (he  three  beds,  viz:  "No.  2",  or  the  Upper 
War  Eagle,  is  with  very  little  dnuht  the  same  coal  which  is 
mined  at  Cedar,  15  miles  below  War  Eagle  station,  since  the 
Lower   War  Eagle  bed  passes  under  the  N.  &  W.  Railway  at 
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Glen  Alum  and  the  Middle  War  Eagle  ("No.  1")  seam,  250  feet 
higher,  passes  under  the  N.  &  W.  Railway,  one-half  mile  below 
Devon,  and  about  three  miles  above  (southeast  from)  Cedar. 

At  this  latter  locality,  the  Upper  War  Eagle  coal  has  an  ele- 
vation of  (7304-130)  860  feet  above  tide,  while  on  Turkey 
Creek,  15  miles  south-east,  its  elevation  is  1656  feet,  a  rise  of 
nearly  800  feet,  or  about  53  feet  to  the  mile.  The  detailed  struc- 
ture, character,  and  chemical  composition  of  the  "War  Eagle' 
group  of  coals  will  be  given  on  a  subsequent  page. 

At  Alnwick,  on  the  N.  &  W.  Railway,  near  the  line  between 
Mingo  and  McDowell  Counties,  the  following  section  was  meas- 
urede  by  the  writer  in  descending  from  the  summit  of  a  high 
knob,  N.  60°  E.  and  one  mile  and  a  half  distant  from  the  locality 
of  the  section  on  Turkey  Creek : 

ALNWICK  SECTION. 


Feet. 
Concealed  and  shales  from  top  of  knob  near  the  horizon  of  the  Upper 

War  Eagle  coal .'. 140 

Sandstone,  coarse,  gray,  some  limy  layers 100 

Concealed  and  massive  sandstone , 40 

Coal,  old  opening,  "l^o.  1"  or  "Middle  War  Eagle  bed" 

Concealed 10 

Sandstone,  very  massive,  gray,  reddish  brown,  pebbly  in  streaks 80 

Concealed    10 

Shales,  bluish,  and  dark  gray 80 

Sandstone,  massive 40 

Concealed 10 

Sandstone,  massive  and  flaggy 20 

Shales  and  concealed 20 

Coal,  blossom,  Lower  War  Eagle 

Shales,  dark,  blue 30 

Sandstone,  massive,  current  bedded 60 

Shales,  sandy,  iand  shelly  sandstone 60 

Sandstone,  gray,  coarse,  massive  in  solid  cliff,  the  Dotson  sandstone  of 
Campbell's  Tazewell  folio,  and  the  Nuttall  sandstone  of  New  River 
to  N.  &  W.  Railway  at  Alnwick,  897'  A.  T 80 

Total 780 

Elevation  of  A^Iiddle  War  Eagle  Coal  bed   ("No.  1")   500+897=1397 
feet  above  tide. 

The  great  current-bedded,  massive  sandstone  at  the  base  of 
this  section  is  most  probably  the  Nuttall  sandstone  of  New  River. 
It  is  also  the  Dotson  sandstone  of  Mr.  M.  R.  Campbell's  Tazewell 
Folio.  The  section  shows  that  the  Middle  War  Eagle  coal  ("No 
1")   comes  420  feet  above  the  top  of  the  Nuttall  sandstone,  the 
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base  of  the  Kanawha  series  or  top  of  the  Middle  Pottsville,  while 
the  horizon  of  the  Upper  War  Eagle  bed  or  ''No.  2"  of  that  local 
series,  ^vould  be  about  240'  higher  or  1637  A.  T.,  which  is  prac- 
ticalh"  the  same  elevation  (1646')  as  on  Turkey  Creek,  as  given 
on  the  authority  of  Mr.  Good,  the  mining  engineer.  The  eleva- 
tion of  the  Middle  War  Eagle  coal  ("No.  1")  is  34  feet  lower 
(1397'),  however,  in  the  Alnwick  section  as  measured  by  barome- 
ter than  on  War  Eagle  Creek  (1431')  as  determined  by  Mr. 
Good  with  the  spirit  level.  This  difference,  however,  may  be 
due  to  barometric  error. 

Near  this  point  the  writer  measured  a  barometric  section 
many  years  ago  (1884)  which  may  be  reproduced  here  as 
follows : 

Feet. 

Coal,  large  blossom,  Upper  War  Eagle  ("No.  2" ) 6 

Sandstone,  massive 40  1 220' 

Shales,  sandstone  and  concealed ISO  \ 

Coal,  large  blossom,  Middle  War  Engle  (No.  1") 5 

Shales  and  sandstone 55  ] 

Coal,  blossom 2  | 

Concealed 10  | 

Sandstone,  flaggy 35  j 

Concealed   10  | 

Sandstone,  gray 35  [■  273' 

Shales,  soft,  gray 50  | 

Limestone,  blue,  impure 1  | 

Shales,  dark  blue 50  j 

Sandstone   13  j 

Concealed   12  ) 

Coal,  Lower  War  Eagle  (No.  0") 1 

Shales  and  flaggy  sandstone 25 

Slates,   dark 15 

Concealed,  sandstone,  and  concealed 4.") 

Sandstone,  massive,  coarse  top  of  A'litlall.  or  Middle  PoUsvUlc. 
to  level  of  Tug  River 175 

This  is  the  section  published  on  page  147,  Bulletin  65,  U.  S. 
G.  Survey,  except  that  the  portion  "estimated"  at  the  top  is  left 
off,  and  the  Middle  Pottsville  beds  are  added  at  the  bottom ;  also 
a  different  interpretation  is  placed  upon  the  identification  of  the 
coals,  and  the  locality  of  the  section  is  opposite  the  mouth  of 
Long  Branch  near  the  McDowell  Mingo  line,  instead  of  Knox 
Creek,  12  miles  below,  as  given  in  Bulletin  (>.'>,  which  statement 
was  based  upon  misinformation.  The  basal  member  of  this 
section  includes  the  three  lowest  mcmliers  of  the  Alnwick  sec- 
tion, so  that  possibly  not  all  of  ihe  17.^)  feet  of  measin-es  belong 
in  the  Nuttail  horizon  proper. 
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One  more  section  will  complete  the  illustrations  of  the  struct- 
ure of  the  Kanawha  series  along  the  upper  waters  of  Tug  River. 
This  is  at  Mohawk,  about  two  miles  below  Panther  and  two  and 
a  half  above  Alnwick,  in  McDowell  County,  where  is  located  the 
most  southern  operation  on  any  of  the  coals  of  the  Kanawha 
series  along  Tug  River. 


mohawk  section  on  tug  river  in  northern 
McDowell  county. 

FeetT 

Sandstone,  massive,  pebbly 40 

Concealed 5 

Coal,  Middle  War  Eagle  ("No.  1") 5 

Concealed    30 

Sandstone,  coarse,  gray,  massive,  flaggy  belowr  and  concealed 90 

Sandstone,   massive 35 

Yellow  sandy  shales  and  concealed 175 

Sandstone,  massive,  pebbly  at  base 80 

Shales,  yellowish  sandy,  and  concealed 75 

Sandstone,  Nuttall  (Dotson),  grayish  white,  massive,  current  bedded  to 
Tug  River 160 

Total 685 

Approximate  elevation  of  Tug  River  here  900'  A.  T. 
Elevation  of  Middle  War  Eagle  coa/. 1535'  A.  T. 

The  Middle  War  Eagle  coal  (No.  1)  has  an  elevation  138 
feet  higher  here  than  in  the  Alnwick  section  (1397')  2-|-  miles 
below  (northwest),  which  is  in  agreement  with  the  prevailing 
dip  of  the  region.  The  great  sandstone  at  the  base  of  this  sec- 
tion is  the  Dotson  sandstone  of  the  Tazewell  Folio,  and,  a*s 
already  stated,  is  most  probably  identical  with  the  Nuttall  sand- 
stone of  New  River,  the  highest  member  of  the  Middle  Pottsville 
group.  The  interval  from  the  Middle  War  Eagle  coal  down  to 
the  top  of  this  great  sandstone  deposit  foots  up  485  feet  as  against 
420  feet  in  the  Alnwick  section,  but  it  is  quite  probable  that  the 
sandstone  at  Mohawk  extends  several  feet  higher  into  the  over- 
lying concealed  interval. 

By  combining  the  measurements  of  the  Williamson,  Cedar 
and  Alnwick  sections  along  Tug  River,  we  get  the  following  as 
a  general  section  of  the  Kanawha  series  between  Williamson  and 
Alnwick : 
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GENERAL  SECTION  OF  THE  KANAWHA  SERIES  ON 

TUG  RIVER  BETWEEN  WILLIAMSON 

AND  ALNWICK. 

Ft.  In. 

Sandstone,  Roaring  Creek,  &c 100  0 

Coal,  Stockton-Lewiston,  &c 5  6 

Concealed  and  massive  sandstone,  Coalbiirg 100  0 

Coal,   Coalhurg 6  2 

Concealed  and  sandstone 260  0 

Coal,  blossom 

Concealed  and  sandstone 200  0 

Coal,  Thacker  (Cedar  Grove) 4  10 

Concealed  and  sandstone 160  0 

f  coal  3'     0" 

Coal,  Alma  \  shales     15     0 


Peerless 

•  coal 

1 

3 

horizon 

shales 

3 

0 

coal 

1 

6 

23 


Concealed  (here  Cedar  Station  section  begins) 23  9 

Sandstone,  massive,  coarse  friable,  yellowish 30  0 

Concealed  and  sandy  shales 50  0 

Sandstone,  flaggy  and  micaceous,  and  concealed 60  0 

Coal,  War  field  (Rawl,  No.  2  Gas,  8ic) 3  0 

Sandstone,  flaggy  and  massive 50  0 

Shales,  yellowish,  sandj^  concealed 50  0 

Sandstone  and  concealed 80  0 

Coal,  thin  and  black  slate,  blossom 

Concealed 10  0 

Sandstone  and  concealed 90  0 

Coal,  Upper  War  Eagle  ("No.  2") 60  0 

Concealed  and  sandstone 235  0 

Coal,  Middle  War  Eagle  ("No.  1") 5  0 

Concealed 10  0 

Sandstone,  very  massive,  pebbly 80  0 

Concealed    10  0 

Shales,  bluish  and  dark  gray SO  0 

Sandstone   40  0 

Concealed 10  0 

Sandstone,  massive  and  flaggy 20  0 

Shales  and  concealed 20  0 

Coal,  blossom.  Lower  War  Eagle  (No.  Q") 

Shales,  dark  blue 30  0 

Sandstone,  massive,  current  bedded 60  0 

Shales,  sandy,  and  shelly  sandstone  to  liase  of  Kanawha  series 

and  top  of  Middle  Potisville  (Nutfall,  Dotson,  &.c) 60  0 

Total  thickness  of  Kanawha  series 1860  0 

This  measurement  exhibits  an  increase  of  nearly  GOO  feet  in 
the   Kanazvha  series  between   the  New   River  at   Hawks   Nest, 

Fayette  County,  and  the  Tug'  River  in  southern  Mingo,  and  this 

renders  it  possible  that  (he  Upper  War  Ragle  Coal  ("No.  2")  of 
the  section  may  be  idenlical  with  the  Jlagle  coal  of  the  Kanawha 
region,  since  the  vcrlical  distance  jjctwccn  the  Upper  War  Eagle 
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hed  and  what  appears  to  be  the  Wariield  or  No.  2  Gas  Coal  at 
Cedar  is  280  feet,  an  interval  only  100  feet  greater  than  at  many- 
points  in  the  region  south  from  the  Kanawha  River. 

A  spirit  level  measurement,  recently  made  by  Messrs.  Clark 
&  Krebs,  Civil  and  Mining  Engineers  of  Kanawha  Falls,  W.  Va., 
near  Herberton,  Fayette  County,  on  the  Virginian  Railway,  also 
exhibits  this  southward  thickening  in  the  Kanawha  series.  The 
measurements  have  been  corrected  for  dip,  and  connected  with  a 
bore  hole  to  the  Sewell  coal  by  Messrs.  Clark  &  Krebs,  to  whose 
courtesy  the  Survey  is  indebted  for  the  following  results : 

SECTION  NEAR  HERBERTON, 
Fayette  County. 

Ft.  In. 

Sandstone  and  shales 

f  coal  . .   2'    0"  1 

Coal,  No.  2  Gas  \  slate        1     0  '  }■ 5  0        2660'  A.  T. 

[coal        2     0   J 

Interval    33  6 

f  coal         2'     2"  1 

Coal,  Powellton  \  slate        0      4     \ 4  6         2622'  A.  T. 

i  coal        2     0   J 

Interval 184  0 

Coal,  Eagle  (Upper  War  Eagle) 4  0        2434'  A.  T. 

Interval 547  4 

Coal,  "Kidd".  (Lower  War  Eagle) 2  8        1883'  A.  T. 

Interval    589  3 

Coal   0  8 

Interval    61  11 

Coal,   Sewell 4  1        1223'  A.  T. 

Total    1436      11 

Messrs.  Clark  &  Krebs  measured  another  surface  section 
about  one  mile  north  from  Herberton,  and  also  connected  it  with 
a  bore  hole  to  the  Sewell  coal  on  Willis  Branch  of  Paint  Creek, 
with  the  following  results : 

SECTION,  ONE  MILE  NORTH   FROM   HERBERTON, 

Fayette  County. 

Ft.      In.  El.  A.  T. 
Sandstone  and  shales 

f  coal          2'    0  "  1 
Coal,  No.  2  Gas  -j  clay  0     Of    \ 6        4f      2447' 

1  coal          4     4     J 
Interval    16      lOi 
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Ft.  In.  El.A.T. 

Coal,   Pozi^ellton 2  1*      2428' 

Interval 190  2 

f  coal  2'    0"  1 

Coal,  Eagle\  slate         0     1    \ 3  10        2234' 

\coal  1     9   J 

Interval     279  2j 

Coal,  Middle   Jl'ar  Eagle'. 2  3*    1952.5' 

Interval     206  2| 

Coal,  "Kidd"  (Lower  War  Eagle) 2  34      1744' 

Interval    652  1 

Coal,   Sewell 2  11         1089' 

Total    1364        4f 

There  can  be  no  doubt  about  the  identity  of  the  two  main 
coals,  viz,  the  No.  2  Gas  and  Eagle  beds  at  the  top  of  these  sec- 
tions, and  neither  is  there  any  doubt  about  the  identity  of  the 
Sewell  coal  at  the  base  of  the  same,  since  it  has  been  traced  there 
by  a  Hne  of  borings  and  shafts  from  the  New  River  region  to 
the  east.  Hence,  if  we  substract  say  450  from  the  base  of  the 
sections,  for  the  interval  up  to  the  top  of  the  Seivell  sandstone 
(it  is  400  at  Sewell  on  New  River)  and  add  750  feet  to  the  top 
of  the  sections  for  the  interval  from  No.  2  Gas  coal  up  to  the 
top  of  the  sandstone  (Roaring  Creek)  overlying  the  Stockton- 
Lezviston  coal,  we  get  for  the  Kanawha  or  Upper  Pottsville  series 
(1437-450+750)  1737  feet  in  the  Herberton  section,  and  (1364- 
450-|-750)  1664  feet  for  the  other  Herberton  section  provided 
the  hills  extended  up  high  enough  to  take  in  this  upper  portion 
of  the  Kanazvha  series  which  at  Hawks  Nest,  Fa}-ette  County, 
measures  735  feet  between  the  top  of  No.  2  Gas  coal,  and  90  feet 
above  the  Kanawha  Black  Flint,  according  the  very  accurate 
spirit  level  determinations  of  ]\Iaj.  Wm.  N.  Page,  as  previously 
(page  273)  given.  These  two  determinations  of  the  thickness 
of  the  Kanawha  series  in  the  region  of  Herberton,  not  only  re- 
veal a  considerable  increase  in  the  same  as  compared  with  the 
thickness  along  the  Kanawha  Valley,  but  they  also  reveal  the 
presence  of  both  the  Middle  and  Lower  War  Eagle  scams  at  their 
proper  horizons,  and  thus  render  it  almost  certain  that  the  Upper 
War  Eagle  coal,  which  is  only  280  feet  below  the  ncxi  higher 
(No.  2  Gas)  workable  scam  on  Tug  River,  is  really  the  Eagle 
coal  of  the  Kanawha  Valley,  since  the  bottom  of  the  Eagle  coal 
in  the  two  sections  near  Herberton  is  828  and  213  feet,  respect- 
ively^ 1)elow  the  bottom  of  the  No.  2  Gas  coal  bed,  a  thickening 
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of  70  to  80  feet  even  here  over  the  usual  interval  at  the  type 
locality  of  the  Eagle  seam  on  the  Kanawha  River. 

As  we  pass  northward  down  Tug  River  from  Warfield,  the 
Kanaivha  series  evidently  continues  to  thin  quite  rapidly,  since 
although  the  top  of  the  series  dips  down  to  the  northwest,  the 
lower  members,  like  Coal  No.  2  Gas  do  not  dip  with  a  correspond- 
ing rate,  and  hence  the  intervals  between  important  coal  beds 
constantly  decrease  to  the  northwest  so  that  at  the  mouth  of  Lost 
Creek,  near  Glen  Hayes  Station,  19  miles  below  Warfield,  the 
Warilcld'  coal  horizon  is  near  river  level,  while  the  Thacker  bed 
is  only  50  feet  above  the  N.  &  W.  Railway,  as  against  one  hun- 
dred and  fifty  feet  at  the  shaft,  one  mile  below  Warfield  or  Ker- 
mit  Station. 

The  coals  of  the  Kanazvha  series  appear  to  deteriorate  in 
both  thickness  and  quality  northward  from  Warfield,  and  no 
coals  of  commercial  grade  appear  to  be  present  in  the  series 
above  the  Warfield  bed  between  Kermit  P.  O.  and  where  the 
Kanawha  series  finally  passes  below  the  level  of  the  N.  &  W. 
Railway  track,  one  mile  below  Salt  Peter,  and  three  miles  above 
the  junction  of  the  Tug  and  Louisa  Forks  of  the  Big  Sandy 
River. 

Having  given  a  general  review  of  the  structure  of  the 
Kanawha  series  between  the  Kanawha  and  Tug  Rivers,  we  shall 
now  describe  the  character  of  the  individual  coal  beds  and  other 
rocks  which  make  up  the  series. 

THE  COALS  OF  THE  KANAWHA  SERIES. 

THE  LOWER  WAR  EAGLE  COAL. 

Above  the  Nuttall  Sandstone  there  comes  a  series  of  sand- 
stones and  shales  for  150  to  200  feet  and  then  we  find  a  coal  bed 
of  greater  or  less  persistence  around  the  southern  margin  of  the 
New  River-Pocahontas  field.  It  is  shown  in  the  sections  at 
Alnwick,  although  thin,  and  also  in  the  Turkey  Creek  section 
above  War  Eagle,  where  it  has  been  opened,  and  reveals  the 
structure  shown  on  page  318  preceding.  The  coal  looks  to  be 
of  fair  quality,  but  as  no  mining  operations  have  been  conducted 
upon  it,  the  character  of  the  coal,  which  resembles  the  New  River 
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in  physical  type,  cannot  be  given  exactly,  since  it  has  been  mined 
only  locally  on  Turkey  Creek  for  domestic  use  by  the  farmers. 

What  appears  to  be  the  same  coal  horizon  has  been  opened 
for  local  use  on  the  land  of  Mr.  Lewis  Kidd  near  Herberton, 
where  the  coal  has  a  thickness  of  2'  3"  to  2'  8"  in  sections  of 
Clark  and  Krebs'  and  lies  655  to  660  feet  above  the  Sewell  seam 
and  490  to  551  below  the  Eagle  seam  of  the  Kanawha  series, 
and  703  to  776  feet  below  the  No.  2  Gas  coal. 

It  is  possibly  this  same  coal  which  is  given  in  Maj.  Page's 
section  at  Hawks  Nest  (page  273)  as  4  feet  thick  and  45  feet 
above  the  top  of  the  Nuttall  sandstone,  448  feet  above  the  Sewell 
coal,  and  hence  it  may  have  a  general  distribution  around  the 
southern  margin  of  the  coal  field. 

This  coal  is  known  as  War  Eagle  "No.  o"  on  Turkey  Creek, 
where  the  two  companion  seams  above  (Nos.  1  and  2),  which 
will  shortly  be  described,  have  been  mined. 

Mr.  Hennen  collected  a  sample  for  analysis  from  this  seam 
at  the  Lewis  Kidd  opening,  near  Herberton,  where  the  coal  is 
mined  on  a  small  scale  for  local  domestic  use  and  underlies  the 
Eagle  bed  by  an  interval  of  500  feet  and  overlies  the  Sezuell  bed 
by  660  feet.  He  reports  the  structure  of  the  coal  there  as  fol- 
lows : 

Coal   hard 2'     5"  ] 

Coal,    slaty ' 0     4    J-...3' 

Coal,  soft 0     3    J 

The  sample  for  analysis  taken  across  the  entire  face  yielded 
the  following  results : 


Proxinnate  Analysis. 

Corrected 
for 
Air  dried.         Moisture. 

Moisture    80  1 .42 

Volatile  matter 20.85  20.72 

Fixed  carhop 70.49  70.0.'") 

Ash     7.86  7.81 

Sulphur    97  .97 

Phosphorus    103  .103 


Calorimeter  B.  T.  U 14777  14686 
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Ultimate  Analysis. 

Corrected 
for 
Air  Dried.        Moisture. 

Carbon    82.46  81.95 

Hydrogen    4.23  4.30 

Oxygen    3.18  3.68 

Nitrogen    1.30  1.39 

Sulphur 97  .97 

Ash   7.86  7.81 


Calculated  B.  T.  U 14407  14353 

THE  MIDDLE  V/AR  EAGLE  COAL  ("NO.  1"). 

Turkey  Creek  puts  into  Tug  Fork  of  Sandy  at  War  Eagle 
Station,  one  mile  below  Alnwick,  Mingo  County.  About  one 
mile  and  a  half  to  two  miles  up  this  stream  is  the  locality  of  the 
section  given  on  page  318,  where  some  mines  have  been  opened 
upon  two  coal  beds  separated  by  225  to  250  feet,  while  270  feet 
lower  a  third  one  {Lower  War  Eagle)  has  been  opened  but  not 
mined.  The  lower  of  the  two  beds  that  are  mined  has  been 
termed  locally  No.  i  War  Eagle,  while  the  upper  one  is  known 
as  No.  2  War  Eagle.  In  view  of  the  occurrence  of  the  third  htd, 
which  is  locally  known  as  War  Eagle  "No.  0",  I  have  considered 
it  best  to  retain  the  name  "War  Eagle"  for  the  local  series,  but  to 
designate  them  thus  in  descending  order : 

Upper  War  Eagle  Coal=War  Eagle  "No.  2". 
Middle  War  Eagle  Coal=-War  Eagle  "No.  1". 
Lower   War  Eagle  Coal=War  Eagle  "No.  0". 

The  uppermost  one  of  these  three  coals  appears  to  be  very 
probably  identical  with  the  Eagle  bed  of  the  Kanawha  Valley 
region  as  has  already  been  indicated,  although  it  comes  about 
100'  farther  below  the  overlying  No.  2  Gas  coal  than  that  interval 
measures  on  the  Great  Kanawha. 

Mr.  Hennen  sampled  the  Middle  War  Eagle  bed  or  "No.  i" 
at  the  Mephisto  Mine  of  the  War  Eagle  Coal  Company,  where 
he  reports  the  following  section : 

Ft.  In. 

1.  Sandstone,  roof  good 

2.  Coal,  gas,  medium  hard 2  2 

3.  Slate,  gray,  4"  to 0  5 

4.  Coal,  gas,  medium  hard 3  5 

5.  Slate 0  6 

6.  Coal,   gas 0  4 
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Elevation  (barometric),  1440'  A.  T. ;  Greatest  rise,  S.  E. ;  Capacity  of 
mine,  150  tons ;  .]Men  employed,  40 ;  Shipped  east  and  west  mostly  for 
steam ;  Authority  for  mine  data,  Geo.  AV.  Coffey,  Supt. ;  Sample  from 
Xos.  2  and  4,  for  analysis  of  which  see  Table  No.  3,  page  346. 

The  Pappoose  Mine  of  the  same  company,  in  the  ^Middle 
War  Eagle,  coal  is  also  on  Turkey  Creek,  near  the  ''Mephisto", 
and  there  Mr,  Hennen  measured  a  section  which  includes  all  of 
the  JVar  Eagle  coals  as  follows : 

Ft.       In. 

1.  Upper  War  Eagle  coal  ("No.  2") 5       10 

2.  Concealed  and  sandstone 215        0 

3.  Draw  slate,  0"  to 0      10 

4.  Coal,  gas,  medium  hard 0'     3  "  ] 

5.  Bone,   0"   to 0      1      j 

6.  Coal,  gas,  medium  hard 2      5      j  Middle  War 

7.  Slate,  graj^  A"  to 0      3      }  (Eagle  No.  1) 

8.  Coal,  gas,  medium  hard 3      2i       7         Oi 

9.  Slate,  gray 0      6 

10.  Coal,   gas 0      4 

11.  Sandstone  and  concealed 250        0 

12.  Coal,  gas,  soft,  good,  Lozver  War  Eagle 2        4 

Elevation  (barometric),  of  Middle  War  Eagle  coal,  1430'  A.  T. ; 
Greatest  rise,  S.  E. ;  Capacity  of  mine,  300  tons;  Men  employed,  70; 
Shipped  both  east  and  west  for  steam,  and  some  for  domestic  use ;  Sam- 
ple from  Nos.  4,  6,  and  8,  for  analysis  of  which  see  Table  No.  3,  page  346. 

The  Margaret  Mining  Company  also  has  mines  in  the 
Middle  War  Eagle  seam  on  the  north  side  of  Turkey  Creek,  op- 
posite the  mines  of  the  War  Eagle  Coal  Compan)^,  and  there 
Mr.  Hennen  secured  the  following  data : 

Ft.      In. 

1.     Sandstone,  good  roof 

Draw  slate,  30  to 3        0 

Coal,  gas,  medium   hard 1'     3i"  ] 

Slate,  gray 0     Oi    | 

Coal,   gas : ]      Oi    }■ 5        2 

Slate,  grav 0     Oi    j 

Coal   2      9     J 

Elevation  (barometric),  142.')'  A.  T. ;  Greatest  rise,  S.  E. ;  Faces, 
irregular ;  Capacity  of  mine,  500  tons ;  Men  employed,  75 ;  Shipped  east 
and  west  mostly  for  steam,  some  for  domestic  use ;  Authority  for  mine 
data,  A.  FT.  Dangerfield,  Supt. ;  Principal  office  of  Company,  Welch,  Mc- 
Dowell County;  Sample  from  Nos.  3,  .'>,  and  7.  for  analysis  of  which  see 
Table  No.  3,  page  34G. 

The  Mohawk  Coal  and  Coke  Company  has  a  miiu'  in  llic 
Middle  War  Eagle  seam,  in  the  top  of  the  mountain  ahove  Tug 
River,  three  miles  above  War  Eagle  Station  and  two  miles  below 
Panther.     This    is   the   I(K-alit\^    wlicrc   llic    writer   mcasm-cd    tbc 


WEST   VIRGINIA   GEOLOGICAL    SURVEY.  329 

section  given  on  page ,  and  there  Mr.  Ray  V.  Hennen  secured 

the  following  data : 

Ft.      In. 

1.  Sandstone,  good  roof 

2.  Coal,  gas,  medium  hard 1'     8"  ] 

3.  Slate,  gray,  6"  to 0      1    | 

4.  Coal,  gas,  medium  hard 0     4    | 

5.  Coal,  splinty,  gray  and  hard 0      8     ]■....     6        0 

6.  Coal,  gas,  medium  hard 2      4    | 

7.  Slate,   gray 0      5     | 

8.  Coal,    gas 0      6    J 

9.  Concealed  and  massive  sandstone  to  N.  W.  railway- grade. ..  .600        0 

Elevation  (barometric),  1530'  A.  T. ;  Greatest  rise,  S.  E. ;  Faces,  ir- 
regular ;  Capacity  of  mine,  250  tons ;  Men  employed,  90 ;  Coal  shipped 
mostly  west  for  domestic  use,  very  little  for  steam ;  Principal  office, 
Powhatan,  W.  Va. ;  Authority  for  mine  data,  W.  T.  Heatherton,  Supt. ; 
Sample  from  Nos.  2,  4,  5  and  6,  for  analysis  of  which  see  Table  No.  3, 
page  346. 

Traced  down  Tug  River  from  Mohawk,  the  Middle   War 

Eagle  coal  dips  rapidly  to  the  northwest,  and  just  below  Devon, 

17  miles  from  Mohawk  by  rail,  or  10  miles  by  air  line  distance, 

it  has  descended  nearly  to  the  grade  of  the  N.  &  W.  Railway, 

and  there  exhibits  the  following  structure : 

Ft.      In. 

Sandstone,   massive 

Shales,  gray,  sandy 10        0 


Coal 

2' 

0 

Slate 

0 

3 

Coal 

0 

4 

Fireclay 

2 

0 

Coal 

0 

10 

Fireclay  and  shales 3  0 

Sandstone,  massive  to  N.  &  W.  R'y 15  0 

A  short  distance  below  the  latter  locality  this  coal  has  the 

following  structure : 

Ft.  In. 

Shales    10  0 


Coal 

1' 

8 

Shale 

0 

4 

Coal 

0 

6 

Fire   clay 

0 

8 

Coal 

0 

6 

Fire  clay 1         6 

Sandstone,  massive  to  Tug  river 40        0 

This  coal  bed  passes  below  the  grade  of  the  N.  &  W.  railway  at  the 
448th  N.  &  W.  mile  post,  one  mile  and  a  half  below  Devon,  having  de- 
scended (1530' — 740')  790  feet  in  the  10  miles  air  line  distance  from 
Mohawk,  or  at  the  rate  of  79  feet  per  mile  in  a  direction  about  20°  north 
of  west. 
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In  the  section  made  by  Messrs.  Clark  &  Krebs  on  Willis 
Branch  of  Paint  Creek,  one  mile  north  from  Herberton,  Fayette 
County,  this  coal  appears  to  be  represented  at  279  feet  below  the 
Eagle  bed  and  206  feet  above  the  Kidd,  or  Lotuer  War  Eagle 
seam,  and  is  2'  3-J"  thick. 

In  the  section  at  Dorothy  on  the  Clear  Fork  of  Coal  River, 
Raleigh  County,  this  coal  appears  to  be  represented  in  the  one 
first  opened  there  at  70  feet  above  the  C.  &  O.  Railway  grade, 
where  it  is  only  2  feet  thick  and  split  by  2  inches  of  gray  shale, 
6"  below  the  top.  It  is  possibly  the  same  coal  that  is  exposed 
near  the  crest  of  the  great  arch  a  short  distance  below  Racine 
along  the  cuts  in  the  pike  near  the  level  of  Coal  River,  where  a 
coal  bed  is  visible  under  a  great  gray  sandstone  cliff,  and  is  also 
split  into  two  divisions  by  a  few  inches  of  gray  shale. 

THE  UPPER  WAR  EAGLE  COAL  ("NO.  2")  (EAGLE). 

There  can  be  very  little  doubt  that  the  Upper  War  Eagle 
coal,  the  "No.  2  War  Eagle"  of  the  local  series  on  Turkey  Creek, 
Mingo  County,  represents  the  Eagle  bed  of  the  Great  Kanawha 
region,  but  as  the  proof  is  not  yet  demonstrative,  it  will  be  de- 
scribed separately  from  the  latter  seam.  As  developed  on  Turkey 
Creek,  this  bed  has  many  characteristics  of  the  Eagle  bed  of  the 
Kanawha  in  its  physical  aspect,  quality,  &c.,  except  that  it  has 
developed  some  splinty  layers,  and  the  coal  is  harder,  the  colum- 
nar structure  being  less  pronounced  than  on  the  Great  Kanawha, 
and  hence,  it  is  practically  midway  in  character  between  the  splint 
coals  of  the  Upper  Kanazvha  series  and  the  genuine  Eagle  type 
of  the  Kanawha  Valley.  These  same  peculiarities  characterize 
the  Middle  War  Eagle  bed  previously  described,  the  volatile 
matter  in  both  having  risen  to  27  and  28  per  cent  so  as  to  class 
them  with  the  "gas  coals" ,  although  having  about  4  per  cent  less 
volatile  matter  than  the  Eagle  coal  (32)  of  the  Kanawha  region. 

The  War  Eagle  Coal  Company  of  War  Eagle,  Mingo 
County,  operates  two  mines  in  the  Upper  War  Eagle  bed,  or 
"No.  2"  of  the  local  series  on  Turkey  Creek,  of  which  one  is 
known  as  the  "Star"  mine.  Here  the  following  facts  were  se- 
cured by  Ray  V.  Hennen  : 
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Ft.      In. 

1.  Sandstone,   roof,    good 

2.  Draw  slate,  4"  to 0'     6  "  1 

3.  Coa/,  bony,  0'  to 0      3      | 

4.  Coal,  gas,  medium  hard 2     5      }-....  5        3i 

5.  Slate,  gray 0     34    | 

6.  Coal,  gas,  medium  hard 1    11     J 

Elevation,  (barometric),  1630  A.  T. ;  Greatest  rise,  S.  E. ;  Faces,  ir- 
regular; Mine  capacity,  225  tons;  Men  employed,  60;  Shipped  east  and 
west,  mostly  for  steam ;  Authority  for  mine  data,  Geo.  W.  Coffey,  Supt. ; 
Sample  from  Nos.  4  and  6,  for  analysis  of  which  see  Table  No.  3, 
page  346. 

The  other  operation  of  the  War  Eagle  Coal  Company,  in  the 
Upper  seam  on  Turkey  Creek  is  known  as  the  War  Eagle  mine, 
and  there  Mr,  Hennen  secured  the  following  data : 

Ft.     In. 

1.  Sandstone    

2.  Draw  slate,  0'  to 0        8 

3.  Coal,   bony  0'     7"  | 

4.  Coal,  gas,  medium  hard     5     8^ 

6        3 

5.  Slate  and  shaly  sandstone 15        0 

6.  Coal,   gas 1        0 

Elevation  (barometric),  1650'  A.  T. ;  Greatest  rise,  S.  E. ;  Faces,  ir- 
regular ;  Mine  capacity,  400  tons ;  Men  employed,  75 ;  This  coal  and  the 
coal  from  the  company's  "Mephisto"  mine  in  the  Middle  War  Eagle  seam 
225  to  235  feet  below,  both  sent  down  to  Turkey  creek  over  the  same  in- 
cline, and  the  coal  is  usually  mixed,  there  being  such  a  slight  difference  in 
the  quality  of  the  two  seams;  Sample  from  No.  4,  for  analysis  of  which 
see  Table  No.  3,  page  346. 

The  Margaret  Mine  "No.  2"  of  the  Margaret  Mining  Com- 
pany in  the  Upper  War  Eagle  seam  is  on  the  north  side  of  Tur- 
key Creek,  opposite  the  mines  of  the  War  Eagle  Coal  Company, 
which  are  on  the  south  side  of  the  stream.  The  coal  from  the 
"No.  2"  Margaret  mine  is  handled  over  the  same  incline  as  that 
from  the  same  company's  mine  in  the  "No.  1".  Mr.  Hennen 
secured  the  following  data  at  the  Margaret  "No.  2"  coal  mine: 


1 

Sandstone    

Ft. 

In. 

'■?. 

Draw  slate,  0'  to 

6 

0 

3. 
4. 
5. 
6. 

Coal,  gas,  medium  hard 

Slate,  gray 

Coal,    gas 

Coal  spHnty,  hard 

3' 
0 
0 
0 

0" 

3 
3 
3 

5 

6 

Coal,  gas,  medium  hard,  sulphur  bands    1    11 
Elevation   (barometric),  1640'  A.  T. ;  Greatest  rise,  S.  E. ;  Faces,  ir- 
regular ;  Mine  capacity,  150  tons ;  Men  employed,  40 ;  Coal  shipped  east  and 


oo2    .  THE    KANAWHA    SERIES. 

west,  mostl}^  for  steam;  Authority  for  mine  data,  A.  H.  Dangerfield, 
Supt. ;  Sample  from  Nos.  3,  5,  6  and  7,  for  analysis  of  which  see  Table 
Xo.  3,  page  346. 

The  rapid  northwest  dip  which  brings  the  Middle  Warfield 
coal  ("No.  1")  to  the  N.  &  W.  Railway  track  level  at  the  -i^Sth 
mile  post,  one  mile  and  a  half  below  Devon,  also  brings  the 
Upper  War  Eagle  coal  ("No.  2")  down  to  only  130  feet  above 
the  N.  &  W.  Railway  grade  at  Cedar,  3  miles  .below  Devon, 
where  it  is  mined  by  the  IMajestic  Colliery  Company  at  Cedar 

Station,  the  locality  of  the  section  given  on  page Here  at 

Cedar  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Draw  slate  some  coal  in  it 0        6 

2.  Coal,  gas,  medium  hard        0'  ll4"  1 

3.  "Alother"    coal  0     Ol    V 2      lOf 

4.  Coal,    gas  1    11     J 

Elevation  (barometric),  860' — 885'  A.  T. ;  Greatest  rise,  S.  E. ;  Faces, 
irregular ;  Mine  capacity,  200  tons ;  Men  employed,  15 ;  "Run  of  mine" 
shipped  mostly  east  for  steam ;  Principal  office,  Eckman,  W.  Va. ;  Au- 
thority for  mine  data,  A.  B.  Rawn,  Supt. ;  Sample  from  Nos.  2,  3  and  4, 
for  analysis  of  which  see  Table  No.  3,  page  346. 

This  coal  varies  much  in  thickness  at  the  Cedar  mine,  fre- 
quently thickening  to  4  feet  or  more.  It  comes  130  feet  above 
the  grade  of  the  N.  &  W.  Railway,  and  at  860'  A.  T.  according 
to  the  barometric  measurement  of  the  writer  based  upon  the  ele- 
vation of  Devon  as  754,  while  Mr.  Hennen  makes  it  885  feet 
based  upon  the  same  datum.  The  true  elevation  is  probably 
close  to  870  feet  A.  T.,  thus  giving  a  descent  of  (1760'-870'), 
890  feet  in  the  18  miles  by  rail  between  Mohawk  and  Cedar,  or 
11  miles  air  line  distance,  which  gives  a  rate  of  81  feet  per  mile 
from  Mohawk  to  Cedar,  only  slightly  greater  than  that  (79) 
obtained  from  the  dip  of  the  Middle  War  Eagle  bed,  230  feet 
lower,  and  which  latter  bed  would  here,  at  Cedar,  be  found  at 
about  100  feet  below  the  grade  of  the  N.  &  W.  Railway  or  50  to 
60  feet  below  the  bed  of  Tug  River. 

In  Wyoming  County  this  Upper  War  Eagle  bed  appears  to 
be  represented  by  what  is  known  locally  at  the  "Coking^'  scant. 
It  has  been  opened  on  Crane  Fork,  and  also  on  Rig  TTufF  Crock, 
where  it  underlies  the  "No.  2  Gas  coal",  by  an  interval  of  230  to 
23.5  feet,  and  has  the  following  structure  on  Crane  Fork  accord- 
ing to  the  measurements  of  Capt.  M.  A.  Miller: 
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Ft.       In. 

Olive  shale 5        0 

Coal  3'     2"  1 

Slate  0     3    \ 6        5 

Coal  3     0   J 

Elevation  (spirit  level),  2340  feet  A.  T.  The  same  coal  has  also  been 
opened  by  Capt.  Miller  four  miles  north  from  Oceana  at  the  mouth  of 
Dingess  Branch  of  Big  Huff  creek,  where  it  has  the  following  structure 
at  two  openings : 

I.  II. 

Coal    2'       5"  2'       1" 

Shale    0        3  0        9 

Coal    1        3  1        2 

Totals    3      11  4      0 

This  Wyoming  County  coal  on  the  Crane  Fork  and  Big 
Huff  Creek  is  evidently  the  same  bed  as  the  Upper  War  Eagle  of 
Turkey  Creek  in  Mingo,  and  if  the  former  belongs  to  the  Eagle 
coal  horizon  of  the  Kanawha  Valley,  it  is  quite  evident  that  the 
latter  does  also. 


EAGLE  LIMESTONE,  "BLACK  MARBLE,"  &c. 

At  70  to  75  feet  below  the  Eagle  coal  in  the  Great  Kanawha 
Valley  there  occurs  a  dark  carbonaceous  limestone  which  the 
writer  once  named  the  Eagle  Limestone  from  its  occurrence  near 
the  railway  (C.  &  O.)  station  of  the  same  name.  The  stratum 
is  77  feet  below  the  Eagle  coal  at  its  type  locality,  and  55  feet 
below  the  Little  Eagle  coal.  It  is  frequently  imbedded  in  dark 
fossiliferous  shales,  and  often  exhibits  the  cone-in-cone  structure, 
as  though  of  concretionary  origin.  In  the  section  at  Hawks 
Nest  it  occurs  70  feet  below  the  Eagle  coal,  and  is  termed  "Black 
Marble"  by  Maj.  Page,  a  local  name  that  has  been  given  the 
stratum  in  the  Gauley  region,  because  it  is  quite  dark,  and  will 
take  a  good  polish.  The  limestone  horizon  is  frequently  seen 
along  Peters  Creek  and  Twenty-Mile  Creek,  both  tributaries  of 
Gauley  River,  and  also  at  several  localities  on  the  waters  of  Big 
and  Little  Coal  Rivers.  When  the  limestone  itself  is  absent,  the 
dark  fossiliferous  shale  is  usually  present,  and  filled  with  marine 
fossils,  principally  Brachiopods  and  Lamellibranchs. 
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THE  LITTLE  EAGLE  COAL. 

In  the  Kanawha  Valley  a  thin  bed  of  pure,  soft,  coking  coal, 
only  1^'  to  2'  thick  is  often  found  at  20  to  25  feet  below  the  base 
of  the  Eagle  coal,  and  this  stratum  has  been  termed  the  Little 
Eagle  coal. 

It  appears  to  have  as  yet  been  mined  on  a  commercial  scale 
at  only  one  locality,  viz,  near  the  Parral  Shaft  in  Fayette  County, 
where,  at  the  Beech  Creek  mine  of  the  Stuart  Colliery  Company, 
Ray  V.  Hennen  identifies  it  in  the  following  section : 

Ft.  In. 

1.  Sandstone,  visible 10  0 

2.  Coal,  Eagle,  several  thick  partings 13  0 

3.  Concealed  35  0 

4.  Draw  slate,  8"  to 0  4 

5.  Coal,  gas,  soft  0'    9  "  1 

6.  Slate,    black                   0     Q\    \  Little  Eagle '      3  .  5i 

7.  Coal,  soft  2      8     J 

8.  Concealed  1000  0 

9.  Coal,  Sewell,  in  Parral  shaft 4  2 

Elevation (  spirit  level),  Little  Eagle  coal  2153  feet  A.  T. ;  Greatest 
rise,  S.  40°  E. ;  Butts,  N.  70"  E. ;  Capacity  of  mine,  100  tons;  Men  em- 
ployed, 22 ;  Coal  shipped  mostly  east  for  steam  purposes ;  Authority  for 
mine  data,  Lawson  Blenkinsopp,  Supt. ;  Sample  from  Nos.  5,  6  and  7,  for 
analysis  of  which  see  Table  No.  3,  page  346. 

The  dip  here  in  1800  feet  N.  40°  W.  from  Parral  shaft 
would  increase  the  interval  of  1000  feet  given  by  jNIr.  Hennen 
between  the  Little  Eagle  coal  and  the  Sewell  bed  by  30  to  40  feet. 

In  Wyoming  and  Logan  counties  on  the  waters  of  Big  Huff 
and  other  streams  a  very  pure,  single  bedded  seam  24  to  27  inches 
thick  is  frequently  visible  at  55  to  65  feet  below  what  appears  to 
be  the  Eagle  bed,  and  this  would  represent  the  Little  Eagle  coal. 

THE  EAGLE  COAL. 

At  the  type  locality  where  this  bed  was  first  mined  on  a 
commercial  scale,  viz,  at  Eagle  Station  on  the  C.  &  O.  Railway, 
Fayette  County,  it  occurs  115  to  125  feet  below  an  important 
coal  of  the  region,  viz,  the  "No.  2  Gas",  the  lower  division  of  the 
Campbell's  Creek  bed  of  the  Maiden  region  farther  north.  This 
interval,  however,  soon  increases  southward  to  150  feet,  and 
finally  to  more  llian  200  at  Hcrbcrton,  near  llic  Fayette-Raleigh 
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County  line.  Finally  this  interval  appears  to  increase  south- 
westward,  becoming  235  feet  in  Logan  and  Wyoming  Counties, 
and  280  feet  at  Cedar  in  Mingo,  on  the  Kentucky  border. 

The  following  description  of  this  important  coal  bed  given 
by  the  writer  in  Vol.  II,  W.  Va.  Geological  Survey,  page  587, 
holds  good  for  its  general  characteristics  in  the  Kanawha  Valley 
region : 

"The  Eagle  seam  is  a  soft  coal  of  the  'gas'  type,  as  compared  with 
the  'splint'  coals  in  the  upper  half  of  the  Kanawha  series,  having  the 
columnar  structure  of  typical  coking  coal  without  any  splinty  layers  what- 
ever. Its  physical  character  very  much  resembles  the  Pottsville  coals  of 
New  river,  and  hence  we  find  it  making  excellent  coke,  as  well  as  good 
steam  coal.  It  contains  less  volatile  matter,  but  more  fixed  carbon  than 
the  Campbells  creek;-  or  'No.  2  Gas'  coal  above  it,  with  practically  the 
same  percentages  of  ash,  sulphur  and  phosphorus." 

This  description  holds  good  over  quite  a  large  area  along 
the  Great  Kanawha  River,  but  as  we  leave  that  region  and 
especially  in  the  vicinity  of  the  Tug  River,  some  splinty  layers 
make  their  appearance  in  the  coal  which  has  been  identified  with 
the  Eagle  bed,  viz,  the  Upper  War  Eagle  coal  of  Turkey  Creek, 
in  southern  Mingo.  The  main  body  of  the  coal  is,  however,  of 
the  soft  coking  type,  even  there,  although  the  columnar  structure 
is  not  so  pronounced  as  in  the  Great  Kanawha  region. 

Mr.  E.  V.  dTnvilliers,  in  his  manuscript  report  to  the 
C.  &  O.  Railway  Company,  gives  the  following  description  of  the 
Eagle  seam: 

"The  Eagle  Seam — -underlying  the  No.  2  Gas  by  175  to  225  feet,  and 
therefore  outside,  but  close  to,  the  colored  outcrop  on  the  map  of  the  higher 
seam — is  only  less  important  than  the  Campbells  Creek  bed.  A  coal  of 
pronounced  value  and  a  seam  of  nearly  clean  section  4'  0"  to  5'  0"  thick 
all  through  western  Fayette,  Raleigh  and  Wyoming,  it  maintains  its  char- 
acter of  a  beautiful  columar  coking  and  brilliant  steam  coal  all  along  the 
Guyandotte  valley  from  its  eastern  outcrop,  high  in  the  hills  above  Oceana, 
to  and  beyond  Logan  C.  H.,  and  more  accessible  in  mining  than  the 
Campbell's  Creek  bed. 

On  Big  and  Little  Coal  rivers,  while  not  generally  so  thick,  it  main- 
tains its  chemical  purity  well  into  Boone  county,  thinning  westward  as  all 
these  beds  do  but  yielding  good  commercial  sections  and  exposed  above 
water  level  for  several  miles  west  of  the  Raleigh- Wyoming  county  line  in 
Guyandotte  mountain. 

Sinking  beneath  water  level  on  those  streams  in  the  trough  of  the 
Coalburg  synclinal  basin,  it  is  again  elevated  by  the  Brownstown-Racine- 
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}iIadison  axis,  and  though  exposed  at  but  few  places,  with  thin  sections, 
it  has  now  become  a  rich  gas  coal." 

The  following  analyses  of  the  Eagle  seam  were  made  by 
]Mr.  A.  S.  McCreath,  the  eminent  analytical  chemist  of  Harris- 
burg,  Pa.,  from  samples  of  coal  collected  by  Mr.  d'Invilliers  at 
numerous  prospect  openings  in  Boone,  Logan,  Raleigh  and 
Wyoming  Counties.  Some  of  the  samples  were,  of  course,  more 
or  less  weathered,  but  the  general  results  exhibit  a  coal  of  great 
purity  and  value.  This  table  of  analyses  as  given  by  Mr.  d'Invil- 
liers in  his  manuscript  report  is  as  follows : 

EAGLE  SEAM. 


Thickness 
Mao  Thickness       Coal 

No.  of  Seam.  Sampled. 

47  R 5'     10"        4'     9" 

79  R 3      10  3    10 

80  R 4        2  4      2 

235    B 3        2i         2      8^ 

239    B 5      10  2      4* 

243    B 3        8  3      1 

264    B 3      11  3    11 

127    L 4        4  3      6 

48  L 4      11  4      6 

49  L 3        4  3      4 

77  L 5        3  5      1 

76    L 5        2  5      2 

78  L 5        1  5      0 

22  W 4      11  4    11 

28  W 4      11*         4    10 

Average    ...  5       2  40 

B=Boone  County  Samples. 
L=Logan  Count}''  Samples. 


Water. 

V.  M. 

F.  C. 

Sul. 

Ash. 

.610 

31.460 

61.675 

.925 

5.330 

.796 

25.014 

62.013 

4.562 

7.615 

.560 

24.285 

57.304 

3.481 

14.370 

1.480 

40.660 

51.818 

1.542 

4.500 

2.676 

49.244 

35.307 

1.108 

11.755 

2.034 

35.061 

59.102 

.688 

3.115 

.700 

35.490 

58.022 

.738 

5.050 

1.572 

35.763 

58.475 

.485 

3.705 

1.034 

38.961 

55.230 

.875 

3.900 

1.436 

36.699 

59.071 

.569 

2.225 

1.174 

33.641 

58.460 

.575 

6.150 

.770 

34.730 

59.076 

.713 

4.720 

1.676 

33.109 

59.034 

.666 

5.515 

.718 

31.502 

63.847 

.653 

3.280 

1.836 

28.074 

60.075 

.655 

8.730 

1.271  34.246  57.234  1.215  5.330 
R=Raleigh  County  Samples. 
\\'=Wyoming  County  Samples. 


EAGLE  COAL— LOCALITIES  FOR  ABOVE  SAMPLES, 


47  R — On  Ccntloys  l)ranch  of  Marsh  fork  of  Coal  river,  3.8  miles  S.  10° 

W.  of  Jarrolds,  Raleigh  Co. 
70  R — On  Dry  creek  l)rnnch  of  Marsh  fork  of  Coal  river,  2.8  miles  N.  5° 

W.  of  Vista,  Raleigh  Co. 
80  R— On  Loft  fork  of  Rock  creek  of  ]\[nrsh   fork,  Coal  river,  2.6  miles 

N.  ]5°  E.  of  Vista,  Raleigh  Co. 


*Only  the  ranncl  coal  bench  was  sampled  al  lliis  point   for  llie  purpose 
of  determining  the  character  of  this  coal  alone. 
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235  B — Near  mouth  of  Dove  creek  branch  of  Pond  fork  of  Little  Coal 

river,  3  miles  southeast  of  Madison,  Boone  Co. 
239  B — On   Pond   fork  of   Little   Coal,  4.6  miles   southeast   of   Madison, 

Boone  Co. 
243  B— On  Pond  fork,  1.2  miles  southeast  of  239  B. 
264  B — On  James  creek  branch  of  West  fork  of  Pond  fork,  5  miles  N. 

30=  E.  of  Bald  Knob,  Boone  Co. 
127  L — On  north  side  of  Island  creek  at  Logan,  Logan  Co. 

48  L — South  side  of  Guyandotte   river,  1.3  miles   S.   70'°   E.   of  Logan, 

Logan  Co. 

49  L — Mouth  of  Dingus  run  of  Guyandotte  river,  2  miles  southeast  of 

Logan,  Logan  Co. 

77  L — On  north  side  of  Guyandotte  river,  3.5  miles  below  Man  P.  O., 

Logan  Co. 
76  L — On  north  side  of  Guyandotte  river,  8-10  of  a  mile  southwest  of  77 
L,  Logan  Co. 

78  L — On  small  branch  of  Guyandotte  river,  1.6  miles  northwest  of  Man 

P.  O.,  Logan  Co. 
22  W — On  head  of  Upper  Road  fork  of  Clear  fork  of  Guyandotte  river, 

1.6  miles  N'.  10°  W.  of  Oceana,  Wyoming  Co. 
28  W — Near  mouth  of  Rich   Branch  of   Toney  fork  of   Clear   fork  of 

Guyandotte  river,  7.4  miles  N.  40°  E.  of  Oceana,  Wyoming  Co. 

This  Eagle  coal  bed,  which  is  intermediate  in  type  between 
the  soft  coking  coals  of  the  New  River  group,  and  the  higher 
coals  of  the  Kanawha  series,  has  as  yet  been  developed  in  a 
commercial  way  principally  along  the  Great  Kanawha  River  and 
the  waters  of  its  three  tributaries,  Paint  Creek,  Armstrong,  and 
Loup  Creek,  except  the  development  in  Mingo  County  already 
described  under  the  Upper  War  Eagle  bed.  The  new  mines 
opened  since  the  facts  were  collected  for  Vol.  II  on  coal  were  all 
visited  by  Mr.  Ray  V.  Hennen,  who  measured  and  sampled  the 
coal  at  each  mine  with  great  care,  the  detailed  results  of  which 
will  now  be  given. 

Paint  Creek  puts  into  the  Great  Kanawha  River  at  the  town 
of  the  same  name  between  Dego  and  Crown  Hill,  and  21  miles 
above  Cliarleston  by  rail.  The  Eagle  coal  horizon  is  below  the 
level  of  the  Kanawha  River  at  the  mouth  of  Paint  Creek,  prob- 
ably 75  feet  or  more,  but  as  the  course  of  the  latter  stream  is  in 
a  direction  slightly  west  of  north,  the  south-eastward  rise  of  the 
strata  in  ascending  same  finally  brings  the  Eagle  coal  above 
water  level,  and  200  feet  up  in  the  hills  before  we  reach  the 
mouth  of  Buzzard  Branch,  7  miles  and  a  half  from  the  Kanawha 
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River.  Here,  one-eighth  mile  south  from  Buzzard  Branch,  is  the 
Detroit  mine  of  the  Paint  Creek  ColHery  Company,  on  the  east 
side  of  Paint  Creek  and  about  220  feet  above  the  level  of  the 
same.     At  this  mine  Ray  V.  Hennen  secured  the  following  data : 

Ft.      In. 

1.  Slate  0'  0  "1 

2.  Coal,   soft 0  4i    | 

3.  Slate,  gray 0  li    \ 

4.  Coal,   soit 0  li    \ 

5.  Fire  clay,  hard,  gray 0  8      }■ 4        6j 

6.  Coal,  soft 0  4      1 

7.  Co  a/,  splinty 0  4      | 

8.  Coal,   soft 1  1      I 

9.  Coal,    splinty 1  6      J 

10.     Fire    clay 

Elevation    (barometric),   935    feet   A.    T. ;    Butts,    N.   75°    E. ;    Faces, 

5.  15°  E. ;  Greatest  rise,  S.  35°  E. ;  Mine  capacity,  100  tons ;  Men  employed, 
20 ;  Coal  shipped  east  and  west  by  rail  for  steam  and  general  fuel ;  Prin- 
cipal office  of  the  company,  Charleston,  W.  Va.  This  is  the  mine  in 
which  an  explosion  took  place   in  January,   1906.     Sample   from  Nos.   2, 

6,  7,  8,  and  9,  for  analysis  of  which  see  Table  No.  3,  page  346. 

The  Paint  Creek  Colliery  Company  also  has  mines  near  the 
town  of  Morton  at  the  mouth  of  Ash  Branch,  9  miles  from  the 
Kanawha  River,  where  Mr.  Hennen  obtained  the  following  data 
at  Morton  Mine  No.  5  on  the  west  side  of  Paint  Creek : 

Ft.       In. 

1.  Sandstone    roof 

2.  Coal,  splinty 3'     0"  1 

3.  Slate,    black 0      2    \ 4         2 

4.  Coal,   softer   0      7     f 

5.  Coal,  cannel 0      5    J 

Elevation  (barometric),  1016  feet  A.  T. ;  Butts,  N.  75°  E. ;  Faces, 
S.  15°  E. ;  Greatest  rise,  S.  35°  E. ;  Mine  capacity,  200  tons;  Men  employed, 
35;  Coal  shipped  east  and  west  by  rail  for  steam  and  domestic  uses; 
Sample  from  Nos.  2,  4  and  5,  for  analysis  of  which  see  Table  No.  3, 
page  346. 

A  sample  of  the  cannel  coal  No.  o  at  the  botloni  of  the  bed 
was  analyzcfl  separately,  with  the  following  result : 

Proximate  Analysis.  Ultimate   Analysis. 

Moisture    0.25         Carhon     78.00 

Volatile  matter n.20         1  lydrogcii    4.89 

Fi.xcd  carbon 18.72         Oxygen    5.08 

Ash n.83         Nitrogen    1.25 

Sulphur   1 .50        Ash   9.83 

Phosphorus    0.02         Sulphur   0.95 

Calculated   P..  '!".  U 11.018         Calorinifkr  B.  T.  U 14.396 
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Mr.  Hennen  obtained  the  following  section  at  Morton  Mine 
No.  I,  on  the  same  side  of  Paint  Creek,  and  about  one-fourth 

mile  farther  north : 

Ft.      In. 

1.  Sandstone    roof 40        0 

2.  Coal,    spHnty 0'     5"! 

3.  Coal,  soft,  gas 1     0    [  ....  3        8 

4.  Coa/,  splinty 1      0    f 

5.  Coal,   soft 1      3    J 

6.  Fire    clay 

Sample  from  Nos.  2,  3,  4,  and  5,  for  analysis  of  which  see 
Table  No.  3,  page  346. 

The  Grose  No.  i  Mine  of  the  Paint  Creek  Colliery  Company 
is  located  near  Tomsburg,  one-fourth  mile  above  the  mouth  of 
Tom  Branch,  and  on  the  east  side  of  Paint  Creek,  11  miles  from 
the  Kanawha  River.  Here  Mr.  Hennen  obtained  the  following 
data: 

Ft.  In. 

1.  Sandstone,  visible 25  0 

2.  Shales,   sandy 4  0 

3.  Coal,  soft '. 1  2 

4.  Fire  clay,  8"  slate  at  base 2  4 

5.  Coal,  soft  1'     6"  1 

6.  Coal,  splinty              0      9    \ 3  5 

7.  Coal,  soft  1     3   J 

Elevation  (barometric),  1182  feet  A.  T.;  Butts,  N.  75°  E.;  Faces, 
S.  IS''  E. ;  Greatest  rise,  S.  15°  E. ;  Mine  capacity,  75  tons;  Men  employed, 
11 ;  Coal  shipped  east  and  west  for  steam  and  general  fuel ;  Sample  from 
Nos.  5,  6,  and  7,  for  analysis  of  which  see  Table  No.  3,  page  346.  "From 
the  top  of  the  fireclay  No.  4,  a  fossil  tree  trunk  10  inches  in  diameter 
projects  vertically  upward  through  No.  3  coal,  and  the  overlying  shales 
and  sandstone  for*  10  feet  or  more,  and  another  one  in  an  erect  position 
is  visible  near  the  entrance  to  the  mine." 

The  No.  2  Mine  of  the  Paint  Creek  Company  is  on  Tom 
Branch,  and  is  reached  by  a  tunnel  through  the  divide  between 
the  latter  and  Paint  Creek. 

The  Imperial  Colliery  Company  of  Lynchburg,  Va.,  has 
several  mines  on  the  Eagle  Coal  bed  along  the  Ten  Mile  Fork 
of  Paint  Creek,  which  puts  into  the  latter  stream  from  the  west, 
near  Burnwell,  13  miles  above  its  mouth.  Here  at  Mine  No.  2, 
one-half  mile  south-west  from  Burnwell,  and  on  the  north  side 
of  Ten  Mile  Fork,  Mr.  Hennen  obtained  the  following  data : 

Ft.  In. 

1.  Sandstpne,  very  massive,  50'  to 60  0 

2.  Shales,    sandy 4  0 

3.  Coal,  soft 1  0 
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Ft.  In. 

4.  Sandy  beds  and  shale 5  0 

5.  Coal 0  3 

6.  Slate    .*. 0  6 

7.  Coal,  soft  1'     6"  1 

8.  Coal,  hard,  splint  1      0    )■ 3  6 

9  Coal,    soft  1      0   J 

10.     Fireclay 

Elevation  (barometric),  1200  feet  A.  T.;  Butts,  N.  75°  E.;  Faces, 
S.  15°  E. ;  Greatest  rise,  S.  15°  E. ;  Mine  capacity,  325  tons;  Men  employed, 
90;  Coal  shipped  east  and  west  for  steam  and  general  fuel  purposes; 
Sample  from  Nos.  8,  9  and  10,  for  analysis  of  which  see  Table  No.  3, 
page  346. 

No.  5  Mine  of  the  Imperial  Colliery  Company  is  on  the 
opposite  or  south  side  of  Ten  Mile  Fork,  one-half  mile  south- 
west from  Burnwell,  and  there  Mr.  Hennen  obtained  the  follow- 
ing data : 

Ft.  In. 

1.  Sandstone 

2.  Shales,    sandy 3  0 

3.  Coal,  soft 1  0 

4.  Sandy  shales  and  fire  clay 4  0 

5.  Coal,  soil 0  6 

6.  Slate,  gray 0  ,0i 

7.  Coal,  soft 0  3 

8.  Slate,  hard,  gray 0  3 

9.  Coal,  soft  1'     6"  "1 

10.  Coal,  hard,  splint      1      3    [ 3      10 

11.  Coal,  soft  1      1    J 

12.  Fire    clay 

Elevation  (barometric),  1225  feet  A.  T.;  Butts,  N.  75°  E.;  Greatest, 
rise,  S.  15°  E. ;  Mine  capacity,  275  tons;  Men  employed,  60;  Coal  shipped 
east  and  west  for  steam  and  general  fuel ;  Sample  from  Nos.  9,  10  and  11 
only,  for  analysis  of  which  see  Table  No.  3,  page  346.  In  places  Nos.  5 
and  7  are  also  taken  out. 

No.  I  Mine  of  the  Imperial  Colliery  Company  is  one-half 
mile  south  of  Burnwell  on  Long  Branch  Fork  of  Paint  Creek, 
and  there  Mr.  Hennen  obtained  the  following  data: 

Ft.      In. 

1.  Sandstone,  visible 50        0 

2.  Coo/,  soft 1'     0"! 

3.  Fire  clay,  sandy,  1'  to 3     0    j 

4.  Shale,  dark,  "draw  slate" 13 

5.  Cofl/,  soft 1      G 

6.  Fire  clay,  shale  soft 0      2    [ 

7.  Coal,  hard 0      3     f    . .   11         0 

8.  Slate,  hard,  gray 0     6    | 

9.  Coal,  soft  I'     0 

10.  Coo/,  hard,  splint  1      1     \ 3     4 

11.  Coal,  soft  0     0 
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Elevation  (barometric),  1250  feet  A.  T. ;  Butts,  N.  75°  E. ;  Faces, 
S.  15°  E. ;  Greatest  rise,  S.  15°  E. ;  Mine  capacity,  500  tons ;  Men  employed, 
100;  Coal  shipped  both  east  and  west  for  steam  and  general  fuel  purposes; 
Sample  from  Nos.  5,  9,  10  and  11,  for  analysis  of  which  see  Table  No.  3, 
page  346.  Also  a  separate  sample  from  No.  5,  the  analysis  of  which  is  in 
same  table. 

The  Hickory  Camp  Mine  of  the  Paint  Creek  Colliery  Com- 
pany is  in  Fayette  County,  on  the  east  side  of  Paint  Creek,  at 
the  mouth  of  Chestnut  Spring  Run,  15  miles  from  the  Kanawha 
River.     Here  Mr.  Hennen  obtained  the  following  data: 

Ft.      In. 

1.  Sandstone 

2.  Draw  slate 1        3 

3.  Coal,  cannelly 0'    3"  1 

4.  Coal,soit 1      3     | 

5.  Slate,  gray 0     4    [...     5       10 

6.  Coal,  hard 0     3    f 

7.  Slate,  gray 0      8    | 

8.  Coal,  soft 3      Ij 

9.  Slate   ^. 

Elevation  (barometric),  1429  feet  A.  T.;  Butts,  N.  74°  E. ;  Faces, 
N.  15°  W. ;  Greatest  rise,  S.  15°  E. ;  Mine  capacity,  280  tons;  Men  em- 
ployed, 40;  Coal  shipped  east  and  west  for  general  fuel  and  steam  pur- 
poses; Sample  from  Nos.  4  and  8,  and  also  from  No.  8  only,  for  analyses 
of  which  see  Table  No.  3,  page  346. 

The  Loup  Creek  Coal  and  Coke  Company  of  Page,  W.  Va., 
has  mines  in  the  Eagle  seam  at  North  Page,  Fayette  County,  on 
the  Virginian  Railway,  7  miles  south  from  Deepwater,  and  there 
at  Opening  No.  <?  Mr.  Hennen  secured  the  following  data : 

Ft.      In. 

1.  Sandstone   

2.  Coal,  gas 0'    3  "1 

3.  Slate 0      6      I 

4.  Coal,  gzs 1      0      I 

5.  Slate,  gray 1     0      | 

6.  Coal,  bony 0     2      | 

7.  Coal,  soft,  gas 1     1      \  .. .     7        7i 

8.  Coa/,  slaty 0      5      | 

9.  Slate,  gray 0     6j    I 

10.  Coal,  gas,  soft 2      2      | 

11.  Coal, 'bony 0     4      | 

12.  Coal,  soil 0      2      J 

13.  Fire  clay 

Elevation  (spirit  level),  1536  feet  A.  T.;  Butts,  N.  65°  E. ;  Faces, 
S.  25°  E. ;  Greatest  rise,  S.  224°  E.  (105  feet  per  mile)  ;  Coal  mostly  pul- 
verized along  with  "No.  2  Gas,"  180  feet  higher,  and  coked  in  bee-hive 
ovens ;  Mine  capacity,  125  tons ;   Men  employed,  40 ;   Sample  from   Nos. 
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4,  7,  and  10,  and  also  a  separate  sample  from  No.  11,  for  analyses  of 
which  see  Table  No.  3,  page  346.  On  other  portions  of  the  property 
openings  into  the  Eagle  seam  have  fewer  partings  and  they  are  quite  thin, 
Mr.  Hennen  reports.  Some  coal  is  shipped  both  east  and  west  for  fuel 
and  steam  purposes ;  Authorities  for  mine  data,  J.  R.  C.  Taylor,  General 
Manager,  and  D.  S.  Dooley,  mine  foreman.  The  analyses  of  the  coke 
made  here  will  be  found  on  a  subsequent  page. 

The  Eagle  coal  is  474  feet  above  the  level  of  the  Virginian 
Railway  at  North  Page,  and  as  we  pass  southward  along  that 
line  and  cross  to  the  waters  of  Paint  Creek,  near  Herberton,  at 
the  southern  border  of  Fayette  County,  19  miles  from  North 
Page,  this  coal  bed  gets  high  up  in  the  summits  of  the  mountains, 
more  than  850  feet  above  water  level. 

The  coal  has  recently  been  opened  up  on. the  property  of  the 
]\'IcKinley  Land  Company,  by  the  Herbert  Collieries  Company, 
at  Herberton,  and  there  Mr.  Hennen  secured  the  following  data : 

Ft.      In. 

1.  Slate,    gray 

2.  Draw   slate 0        6 

3.  Coal,  soft  1'  10"  1 

4.  Coal,  gray  and  hard  0      4     )■  Eagle 4        2 

5.  Coal,  soft  2      0    J 

6.  Slate,  concealed,  and  slate 500        0 

7.  Coal,    hard  2'     5"  ] 

8.  Coal,  slaty  0     4    J-  Loiver  War  Eagle 3        0 

9.  Coal,  soft,   2"  to  0      3    J 

10.  Slate  and  concealed 240        0 

11.  Sandstone,    Sezvcll,    coarse    and   massive    to    railway    grade 
(1637.8) 100         0 

Elevation  Eagle  coal  (spirit  level),  2475  feet  A.  T. ;  Faces,  irregular; 
Greatest  rise,  S.  E. ;  Mine  capacity,  400  tons ;  Men  employed,  60 ;  Coal 
shipped  east  and  west  for  steam ;  Sample  from  Nos.  3,  4,  and  5,  for 
analysis  of  which  see  Table  No.  3,  page  346. 

The  Sezvell  coal  was  found  in  a  boring  320  feet  below  the 
base  of  this  section,  while  No.  2  Gas  Coal  has  been  opened  in 
the  summit  of  the  mountain  220  feet  above  the  level  of  the  Eagle 
bed  as  given  on  a  previous  page  (323),  in  the  sections  made  b)'' 
Messrs.  Clark  &  Krebs  from  this  locality. 

Nos.  7,  8,  and  9  represent  the  Lower  War  Eagle  bed,  which 
has  already  been  described  from  this  locality,  where  it  is  mined 
on  the  land  of  Lewis  Kidd  for  local  domestic  purposes. 

The  Eagle  coal  has  been  exposed  in  the  cutting  for  the  track 
of  the  long  inclined  plane  of  the  Big  Coal  Company  at  Dorothy 
on  the  Gear  Fork  of  Big  Coal  River  in  the   southern  edge  of 
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Raleigh  County.  The  place  of  this  coal  in  the  series  is  shown 
in  the  Dorothy  section  given  on  page  284.  The  Eagle  coal  has 
the  following  structure  there  as  measured  by  the  writer: 

1.  Coal,  soft 1'    6"  1 

2.  Slate    0      2    \  ...     4'        2" 

3.  Coal,  soft 2      6   J 

Elevation  (spirit  level),  1352'  A.  T. ;  Greatest  rise,  S.  E.,  at  rate  of 
200  feet  or  more  to  the  mile;  Sample  of  coal  collected  by  Chas.  E.  Sand- 
berg,  Supt.,  from  crop  coal,  the  Eagle  bed  not  yet  having  been  opened  up 
for  shipment.    For  analysis  of  sample  see  Table  No.  3,  page  346. 

Not  much  is  certainly  known  of  the  Eagle  coal  bed  north- 
eastward from  the  Great  Kanawha  River.  A  coal  bed  3  to  2| 
feet  thick  is  occasionally  exposed  at  70  to  80  feet  below  No.  2 
Gas  coal  in  the  region  of  Summersville,  Nicholas  County,  along 
Gauley  River,  and  also  on  Twenty  Mile  Creek,  but  as  the  coals 
of  that  region  are  as  yet  undeveloped  by  mining  operations,  it 
is  not  known  how  far  from  the  Kanawha  River  this  bed  extends 
in  a  commercial  condition. 

Between  Vaughan  and  Belva  a  coal  comes  out  of  Twenty 
Mile  Creek  which  is  about  3  feet  thick  and  is  believed  to  repre- 
sent the  Eagle  seam. 

Northward  from  the  Gauley  River  along  Elk  and  Holly 
Rivers,  through  Braxton  and  Webster  Counties,  the  horizon  of 
the  Eagle  coal  is  not  certainly  known,  but  it  is  believed  to  hold 
an  impure  bed  that  was  once  mined  on  Holly,  above  Palmer,  to 
supply  coal  for  the  engines  on  the  Holly  River  Railway,  and 
may  also  be  the  same  coal  that  supplies  one  of  the  lumber  rail- 
ways which  comes  over  to  the  head  of  the  Back  Fork  of  Elk 
from  Pickens. 

What  appears  to  be  this  coal  has  been  opened  and  mined  for 
local  purposes  on  Grassy  Run,  a  branch  of  the  Right  Fork  of 
Holly  River  in  Webster  County.  The  following  structure  is 
shown  there  at  an  opening  on  the  land  of  William  Fisher,  where 
this  structure  was  observed : 

Ft.      In. 

1.  Coal 1      10 

2.  Cannel,    slaty 1         2 

3.  Coal,  not  exposed 

A  weathered  sample  from  No.  1  gave  on  analysis  the  fol- 
lowinsf  results : 
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Proximate  Analysis. 


Ultimate   Analysis. 


Moisture   1.30 

Volatile  matter 30.70 

Fixed   carbon 54.57 

Ash    13.43 

Sulphur   3.24 

Phosphorus   0.021 

B.  T.  U.  calorimeter 13,070 


Carbon 73.63 

Hydrogen  4.22 

Oxygen   4.28 

Nitrogen  1.20 

Ash    13.43 

Sulphur    3.24 

B.  T.  U.  calculated 13,119 


The  following  analyses  of  the  Eagle  coal  are 
viously  published  on  page  589,  Volume  II,  W.  Va 
Survey,  but  are  republished  here  for  the  convenien 
interested : 


Mois.  V.  M.  F.  C.  Ash.  Sul. 

Coal    Valley 0.86  32.27  56.82  10.05  0.85 

W.  R.  Johnson 0.97  33.36  60.90  4.77  0.85 

Carver    Bros 0.71  32.00  60.12  7.17  1.00 

St.  Clair  C.  &  C.  Co 0.81  31.66  61.36  6.17  1.06 

Boomer  C  &  C.  Co 0.79  32.90  61.05  5.26  0.76 

Ait.  Carbon  C.   Co.,  Lt 0.71  31.38  64.37  3.54  0.75 


those  pre- 
.  Geological 
ce  of  those 

Phos.  B.T.U. 
.017   14172 


.009 
.009 
.017 
.009 
.004 


14671 
14422 
14422 
14933 
14997 


The  Eagle  coal  also  makes  an  excellent  coke.  At  North 
Page,  the  coal  from  this  bed  is  mixed  with  that  from  No.  2  Gas 
above,  the  whole  being  then  pulverized  by  modern  machinery, 
and  the  mixture  coked  in  bee-hive  ovens,  of  which  there  are  ^o^ 
in  the  plant  of  the  Loup  Creek  Colliery  Company.  Samples  of 
coke  from  these  ovens  yielded  the  following  results  to  the  several 
chemists : 

1. 

Moisture    0.28 

Volatile  matter 0.22 

Fixed    carbon 89.13 

.A.sh     10.37 

.Sulphur    1.45 

Phosphorus    

1.  Sample  collected  by  J.  R.  C.  Taylor,  General  Manager  for  Loup  Creek 

Colliery  Co.,  and  analyzed  by  Hite  &  Patton. 

2.  Analysis   made   in   U.   S.   Geological   Survey   Fuel  Testing   Plant,    St. 

Louis,  Mo. 

3.  Analysis  by  Froehling  &  Robertson,  Richmond,  Va. 

The  following  table  of  analyses  of  coke  from  the  Eagle 
scam  arc  those  published  on  page  590,  Vol.  II,  and,  as  there 
stated,  the  first  three  do  not  fairly  represent  the  coke  which  it 
is  possible  to  make  from  this  bed  by  proper  care  in  removing 
partings  of  slate,  pieces  of  which  often  adhere  to  the  coal.  The 
coke  from  "No.   I",  made  at  Powellton  bv  the  Mt.  Carbon  Com- 


2. 

3. 

0.38 

0.16 

0.96 

3.06 

95.19 

90.90 

3.47 

5.88 

0.94 

0.716 

0.019 
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pany,  more  nearly  represents  the  character  of  the  coke  which 
it  is  possible  to  make  from  this  Eagle  coal  when  proper  care 
is  exercised,  since  the  percentages  of  ash  in  the  other  three  sam- 
ples are  much  higher  than  the  average  composition  of  the  coal 
would  warrant. 

COKE  (EAGLE  SEAM). 


Analyses 

Nos. 

1    

2 

Mois. 
0.21 

o.ir 

V.  M. 
1.76 
0.87 
1.39 
0.64 

F.C. 

81.37 

84.71 
84.64 
91.49 

Ash. 
16.66 
14.25 
13.77 
7.82 

Sul. 
0.76 
0.83 
1.24 
0.72 

Phos. 
0.20 
.020 
.0125 
.0013 

Coking 
Time. 
72  hours 
72  hours 

3     

4    

0.20 

0.05 

72  hours 
72  hours 

LOCATION  OF  SAMPLES. 


Analysis 
No. 

1.  From  W.  R.  Johnson's  ovens,  Crescent,  Fayette  County,  W.  Va. 

2.  From  Carver  Bros',  ovens,  Edgewater,  Fayette  County,  W.  Va. 

3.  From  St.  Clair  Co.'s  ovens,  Fayette  County,  W.  Va. 

4.  From  Mt.  Carbon  Co.'s  ovens,  Powellton,  Fayette  County,  W.  Va. 

The  first  three  samples  appear  to  be  higher  in  ash  than  the 
corresponding  coal  analyses  would  warrant,  but  it  is  probably 
due  to  the  fact  that  some  fine  slate  particles  get  into  the  screen- 
ings which  are  used  in  the  ovens. 

Mr.  E.  E.  Fillmore,  of  the  K.  &  H.  C.  &  C.  Co.,  Cedar 
Grove,  gives  the  following  as  the  average  structure  of  the  Eagle, 
or  "No.  1  gas"  coal,  on  the  north  side  of  the  Kanawha  River : 

Gas  coal 0'  3"  " 

"Niggerhead"    0  1 

Gas  coal 1  4 

Slate  0  1 

Gas  coal 0  3 

Slate 0  3 

Gas  coal 2  5   _ 

There  is  probably  a  large  area  of  this  coal  around  the  south- 
eastern crop  of  the  Kanawha  series  that  will  prove  sufficiently 
pure  and  thick  to  warrant  mining  operations. 

It  is  probably  this  coal  that  is  mined  along  the  Left  Branch 
of  Holly  River,  from  Mollahan's  Mill  to  near  Hacker's  Valley 
P.  O.,  where  it  varies  in  thickness  from  two  and  a  half  to  four 
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feet,  and  always  has  a  slate  or  bone  near  the  middle.  It  is  this 
coal  at  Anderson's  Mill,  on  Houdon,  at  Dr.  Elliott's  and  Henry 
Spies',  near  the  head  of  Fall  Run,  where  it  is  mined  for  use  in 
the  engines  of  the  narrow  gauge  railroads  which  cross  from 
Pickens  to  the  heads  of  Elk  and  Holly  Rivers. 

This  coal  would  also  correspond  to  the  "Gimmel''  bed  on 
the  Buckhannon  River,  three  miles  below  Pickens. 

The  following  Table  No.  3  of  chemical  analyses  and  heat 
determinations  gives  the  character  of  the  "War  Eagle"  coals,  as 
well  as  that  of  the  Eagle,  Little  Eagle  and  Powellton  beds  at 
the  several  mines  sampled  by  Mr.  Hennen : 
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LOCATION   OF  MINE  SAMPLES  REPRESENTED 
IN  TABLE  NO.  3. 

Middle  War  Eagle  Coal. 

1.  Mephisto  Mine,  War  Eagle  Coal  Co.,  2  miles  north-east  of  War  Eagle, 

Mingo  County. 

2.  Pappoose   Mine,   War   Eagle    Coal   Co.,   2  miles   north-east   of    War 

Eagle,  Mingo  County. 

3.  Lower  or  No.  1  Seam  Mine,  Margaret  Mining  Co.,  2  miles  north-east 

of  War  Eagle,  Mingo  County. 

4.  Mohawk  Mine,  Mohawk  C.  &  C.  Co.,  2  miles  north-west  of  Panther, 

McDowell  County. 

Upper  War  Eagle  Coal. 

5.  Cedar  Mine,  Majestic  Colliery  Co.,  at  Cedar  Station,  3  miles  north- 

west of  Devon,  Mingo  County. 

6.  Star  Mine,  War  Eagle  Coal  Co.,  one  mile  and  a  half  north-east  of 

War  Eagle,  Mingo  County. 

7.  War  E^gle  Mine,  War  Eagle  Coal  Co.,  2  miles  north-east  of  War 

Eagle,  Mingo  County. 

8.  Margaret  Mining  Company,  2  miles  north-east  of  War  Eagle,  Mingo 

County. 

Little  Eagle  Coal. 

9.  Beech  Creek  Mine,  Stuart  Colliery  Co.,  near  Parral  Shaft,  on  White 

Oak  Railway,  Fayette  County. 

9 

Eagle  Coal. 

10.  Detroit  Mine,  Paint  Creek  Colliery  Co.,  i  mile  south  of  the  mouth  of 

Buzzard  Branch,  Kanawha  County. 

11.  Morton    Mine    No.    5,    Paint    Creek    Colliery    Co.,    1    mile    south    of 

Buzzard  Branch  of  Paint  Creek,  Kanawha  County. 

12.  Separate  Analysis  of  5  inches  of  Cannel  at  Bottom  of  Morton  Mine 

No.  5. 

13.  Morton  Mine  No.  1,  Paint  Creek  Colliery  Co.,  1  mile  south  of  BuZ' 

zard  Branch  of  Paint  Creek,  Kanawha  County. 

14.  Grose  Mine  No.  1,  Paint  Creek  Colliery  Co.,  at  Tomsburg  Station, 

Kanawha  County. 

15.  Mine'  No.  2,  Imperial  Colliery  Company,  i  mile  south-west  of  Burn- 

well  Station,  Kanawha  County. 
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16.  Mine  No.  3,  Imperial  Colliery  Company,  one-half  mile  south-west  of 

Burnwell  Station,  Kanawha  County. 

17.  Mine  No.  1,  Imperial  Colliery  Company,  near  Burnwell  Station,  Kana- 

wha County. 

18.  Mine  No.  5,  Imperial  Colliery  Company,  near  Burnwell  Station,  Kana- 

wha County. 

19.  Hickory    Camp    Mine,    Paint    Creek    Collieries    Co.,    near   mouth    of 

Chestnut  Spring  Run,  just  above  Laurel  Branch,  Fayette  County. 

20.  Hickory    Camp    Mine,    Paint    Creek    CoUieries    Co.,    near    mouth   of 

Chestnut  Spring  Run,  just  above  Laurel  Branch,  Fayette  County. 

21.  Opening  No.   8   Mine,   Loup   Creek  Colliery  Co.,  at   Page,   12   miles 

south  of  Deepwater,  Fayette  County. 

22.  Opening  No.   8    Mine,   Loup  Creek  Colliery   Co.,  at   Page,   12   miles 

south  of  Deepwater,  Fayette  County. 

23.  Herberton  Mine,  Herbert  Collieries,  in  south-west  corner  of  Fayette 

County. 

24.  Dorothy  Mine,  Big  Coal  Company,  at  Dorothy,  on  Big  Coal  River, 

Raleigh  County, 

Powellton  Coal. 

25.  Grose  No.  3  Mine,  Paint  Creek  Colliery  Co.,  near  Tomsburg,  Kana- 

wha County. 

26.  Elk  Ridge  No.  2  Mine,  Cardiflf  Coal  Co.,  4  miles  south  10°  east  of 

Powellton,  Fayette  County. 

27.  Elk  Ridge  No.  1  Mine,  Cardiff  Coal  Co.,  4  miles  south  10°  east  of  Mt. 

Carbon,  Fayette  County. 

28.  Bottom  Bench,  2  feet  7  inches  thick  at  Elk  Ridge  Mine  No.  1,  Mt. 

Carbon. 

29.  Draper  Mine,  Draper  Coal  &  Coke  Co.,  i  mile  north  of  Logan,  Logan 

County. 

30.  H.  T.  Wilson  Mine,  H.  T.  Wilson  Coal  Co.,  f  mile  east  of  Logan, 

Logan  County. 

THE  CANNELTON    (STOCKTON)   LIMESTONE. 

A  thin  bed  of  impure  limestone  is  often  found  in  the 
Kanawha  Valley  at  35  to  50  feet  above  the  Eagle  coal  bed,  and 
75  to  100  feet  below  the  No.  2  Gas  coal.  It  is  rather  silicious, 
and  usually  non-fossiHferous.  Some  hydraulic  cement  was  once 
manufactured  from  it  near  Cannclton  on  the  north  side  of  the 
Kanawha  River,  opposite  Montp^omery,  by  a  Mr.  Stockton,  and 
hence  it  i.s  often  known  as  the  "Stockton  cement"  bed.  This 
may  be  one  of  the  silicious  linirstonos  that  often  crop  along'  the 


TABLE  NO.  3— ANALYSES  OF  KANAWHA  COALS. 


Air  Dried  Samples. 


PROXIMATE.  ULTIMATE. 

Middle  IV ar  Eagle  Coal.  ■ . 

Nos.           Mois.   V.  M.  F.  C.  Plios,  Ash.  Sul.       C.         H.  O. 

1    1.80      28.96  65.55  .006  4.19  1.32  82.69  5.19  5.35 

2    1.55     28.19  66.23  .004  4.03  1.42  81.87  4.97  6.46 

3    1.20     28.22  63.89  .007  6.69  1.54  81.27  4.49  4.78 

1    1.66     28.15  64.99  .004  5.21  1.19  80.42  5.10  6.84 

Average  ..1.42     28.38  65.16  .006^5.03  1.37  81.61  4.49  S.85 

Upper  War  Eagle  Coal. 

5    1.40      28.92  61.70  .010  7.99  1.14  76.23  5.09  8.29 

6    1.45      27.59  66.19  .005  4.79  0.67  81.90  5.21  6.29 

7    1.40     27.80  65.63  .008  5.17  0.49  81.41  4.74  7.01 

8    1.30     28.72  64.36  .005  5.62  0.55  81.47  5.21  5.93 

Average  ..1.39     28.26  64.47  .004  5.89  0.71  80.25  5.06  6.88 

Little  Eagle  Coal. 

9    0.25     29.45  60.85  .012  9.45  0.57  77.62  4.28  6.91 

Eagle  Coal. 

10  1.30  32.30  60.69  .055  5.71  0.73  79.91  5.33  7.44 

11  1.00  29.10  64.67  .078  5.23  0.78  79.09  5.56  8.50 

12  0.25   41.20  48.72  .002  9.8.S  1.50  78.00  4.89  5.08 

13  0.75  35.20  60.71  .055  3.34  0.73  81.81  5.11  8.06 

14  0.75  30.45  64.97  .055  3.83  0.76  79.91  5.78  8.85 

15  0.80  32.28  63.82  .001  3.10  0.65  80.18  5.56  9.38 

16  0.65  30.45  64.69  .007  4.21  0.67  79.64  5.56  9.00 

17  0.80   30.20  65.29  .007  3.71  0.67  79.91  5.56  9.28 

18  1.00   30.20  63.43  .016  5.37  1.24  76.91  5.78  10.00 

19  1.00   28.35  66.05  .001  4.60  0.72  79.09  5.56  9.11 

20  0.50   28.50  66.83  .097  4.17  0.60  79.36  5.56  9.30 

21  1.35  27.65  67.48  .003  3.52  0.93  81.82  5.22  7.83 

22  0.40  26.40  61.99  .008  11.21  0.48  77.18  4.89  5.43 

23  0.95  28.40  66.99  .025  3.G6  0.74  85.57  4.28  4.44 

24  0.60  34.40  60.16  .011  4.84  1.68  81.15  4.90  6.24 

Average  ..6781  36.W^3.09  .034  4.42  0.86  79.96  5.30  7.86 

Powelton  Coal. 

25  1.00  31.95  62.15  .055  4.90  0.66  79.64  5.33  8.55 

26  0.82  31.18  64.79  .004  3.21  0.64  82.36  5.00  7.92 

27  1.22  30.78  62.64  .008  5.36  0.69  77.83  5.46  9.80 

28  1.10  31.60  63.84  .004  3.46  1.13  81.82  5.11  7.76 

29  1.20  35.40  56.17  .009  7.23  1.73  75.44  4.80  9.64 

SO  1.50  32.60  54.83  .008  11.07  0.97  74.73  4.72  7.38 

.Average  ..1.14  32.25  60.73  .015  5.87  0.97  78.63  5.07  8.61 


Calo.  Calcu. 

N.  B.T.U.  B.T.U. 

1.27   14871  14882 

1.25   14586  14546 

1.23  14129  14297 

1.24  14348  14375 


1.25  14483  14575 


1.27  13965  13648 

1.14  14656  14680 

1.18  14141  14256 

1.22  14461  14447 


1.20  14306  14258 


1.17  13700  13434 


1.16 
1.14 
1.25 
1.23 
1.15 
1.38 
1.19 
1.14 
1.17 
1.19 
1.21 
1.06 
0.99 
1.31 
1.19 


14528 
14671 
14396 
14902 
14818 
14996 
14607 
14767 
14662 
14773 
14761 
14822 
13831 
15213 
14898 


14306 

14313 
14018 
14459 
14533 
14400 
14353 
14340 
14027 
14263 
14277 
14552 
13849 
14791 
14427 


1.17  14709  14327 


1.18  14681  14241 

1.11  14931  14540 

1.10  14400  13968 

1.15  14959  14495 

1.16  13787  13275 

1.13  13248  13267 

1.14  14334  13964 


Same  Samples  Corrected  for  Moisture. 


PROXIMATE. 


ULTIMATE. 


Middle  War  Eagle  Coal. 

Nos.  Mois.  V.  M.  F.  C. 

1    1.66     28.86  65.30 

2    1.75      28.14  66.09 

3    1.38     28.17  63.77 

4    2.03     28.05  64.73 


Average  ..1.70     28.30  64.97 

Upper  War  Eagle  Coal. 

5  .^ 1.75      28.82  61.48  .010 

6    2.02      27.44  65.74  .005 

7    1.70      27.72  65.42  .008 

8    1.31      28.72  04.35  .005 


7.92  1.14 

4.78  0.67 

5.16  0.49 

5.62  0.55 


C.  H.  O. 

82.38  5.23  5.62 

81.71  4.99  6.61 

81.12  4.51  4.92 

80.12  5.14  7.12 

81.36  4.97  6.07 


75.97  5.13  8.54 

81.44  5.27  6.72 

81.17  4.77  7.23 

81.46  5.21  5.94 


Calo.  Calcu. 
N.  B.T.U.  B.T.U. 
1.27  14818  14844 
1.25      14557      14522 

1.23  14104 

1.24  14294 

1.25  14443 


14279 
14332 
14494 


1.27  13916  13613 

1.14  14573  14618 

1.18  14099  14226 

1.22  14400  14446 


.■\verage   ..1.44      28.17 

64.24 

.007 

5.88 

0.71 

80.01 

5.09 

7.10 

1.20 

14262 

14226 

Little  Eagle  Coal. 
9    0.71     29.32 

60.57 

.012 

9.40 

0.57 

77.26 

4.33 

7.27 

1.17 

13687 

13379 

Eagle  Coal. 
10    2.08     32.05 


11 


.1. 


188.91 


13  1.34     35.00 

14  1.56     30.21 

16  1.04     82.20 

16  1.45      30.21 

17  1.71      29.97 

18  2.35     29.79 

19  2.06     28.05 

20  3.20     27.73 

21  1.71     27.55 

22  

23  1.50      28.25 

24  


60.20 
64.23 

6o!34 
64.44 
63.67 
64.16 
64.64 
62.56 
65.34 
64.99 
67.23 


.055 
.078 

!655 
.055 
.001 
.007 
.097 
.016 
.001 
.097 
.003 


5.67  0.73 
6.20  0.78 

3.32  6.73 

3.80  0.76 

3.09  0.65 

4.18  0.67 

3.68  0.67 
5.30  1.23 
4.55  0.72 
4.08  0.58 


79.28     5.42     8.03 
78.57     5.63     8.98 


1.16     14414 
1.14     14574 


81.33  5.18  8.49 

79.27  5.87  9.44 

79.99  5. .I'.)  9.55 

79.00  5.65  9.59 

79.18  5.66  9.95 

75.87  5.93  10.98 

78.25  5.68  9.89 

77.51  5.86  10.97 

81.53  5.26  8.09 


1.23  14814 

1.14  14700 

1.38  149(111 

1.18  14490 

1.13  14631 

1.16  14463 

1.18  14615 

1.18  14361 

1.06  14779 


66.61     0.25     3.64     0.74     85.10     4.34     4.1 


Average  ..1.80  29.99 

Powelton   Coal. 

25    1.32  31.85 

26    1.02  31.12 

27    1.00  30.85 

28    1.35  31.52 

29    1.53  35.29 

30    1.53  32.59 

Average  ..1.29  32.20 


61.94 
64.66 
62.78 
63.67 
55.97 
64.87 


.055     4.89  0.66 

.004     3.20  0.64 

.008      5.37  0.69 

.004      3.46  1.13 

.009      7.21  1.73 

.008  11.07  0.97 


79.39  6.36  8.78 

82.19  6.02  8.08 

78.00  5.44  9.64 

81.62  5.14  7.93 

75.19  4.84  9.87 

74.71  4.72  7.40 


1.18  14635 

1.11  14901 

1.10  14431 

1.15  14922 

1.16  13753 
1.13  13245 


14290 
14243 


14401 
14448 
I4:i7> 
14346 
14286 
13894 
14162 
14047 
14497 


1.30   15129   14720 


63.97  0.41  4.17  0.77  78.14  6.50  9.07  1.18  14660  14309 


60.64  .014  5.87  0.97  78.68  6.09  8.61  1.14  1431* 


14198 
14469 
13993 
14474 
13236 
13264 

18987 
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waters  of  Big  and  Little  Coal  Rivers  between  the  Eagle  and 
No.  2  Gas  coals.  It,  like  the  Eagle  limestone,  below  the  Little 
Eagle  coal,  often  exhibits  the  "cone-in-cone"  structure,  and 
hence  its  identification  outside  of  the  immediate  valley  of  the 
Kanawha  River,  is  as  yet  problematical  except  where  the  suc- 
cession of  the  overlying  coal  beds  is  clear  and  distinct  enough 
for  exact  identifications. 

THE  POWELLTON  COAL. 

The  writer  once  described  a  coal  bed  which  is  frequently 
seen  along  the  Kanawha  River  between  the  Eagle  coal  and  the 
No.  2  Gas  bed,  under  the  name  of  the  Brownstown  coal,  but  as 
this  coal  horizon  appears  to  be  the  same  as  that  where  a  bed  of 
commercial  coal  has  been  developed  at  Powellton,  and  mined 
extensively  under  the  name  of  the  Powellton  coal,  the  old  name 
has  thus  been  supplanted,  since  the  practical  rule  of  nomencla- 
ture is  that  when  once  a  name  has  been  attached  to  a  coal  under 
commercial  conditions,  no  effort  can  dislodge  or  supplant  it  by 
another  for  reasons  of  priority  or  otherwise. 

The  Powellton  coal,  according  to  Mr.  Hennen's  identifica- 
tion, is  mined  on  Tom  Branch  of  Paint  Creek,  Kanawha  County, 
one  mile  from  Tomsburg,  at  the  Grose  Mine  No.  2,  where,  he 
obtained  the  following  data  : 

Ft.      In. 

1.  Sandstone    

2.  Slate    - 0         2 

3.  Coal  soft 0'     6  " 

4.  Slate,  gray,  hard 0     2j 

5.  Coal,  soft 0     4 

6.  Slate,   gray 0     04 

7.  Coal,  soft 0      8      \ 

8.  Slate  0      1 

9.  Coal,  splint 1      2i 

10.  Bone 0     Oi 

11.  Coal,    splinty 3      8 

Elevation  (barometric),  1512  feet  A.  T. ;  Butts,  N.  80°  E. ;  Faces, 
S.  10°  E. ;  Greatest  rise,  S.  10°  E. ;  Mine  capacity,  125  tons ;  Men  employed, 
14 ;  Coal  shipped  east  and  west  for  steam  and  general  fuel  purposes ;  Sam- 
ple from  Nos.  5,  7,  9,  and  11,  for  analysis  of  which  see  Table  No.  3, 
page  346. 

The  Powellton  coal  is  mined  by  the  Cardiff  Coal  Company, 
of  Charleston,  W.  Va.,  on  the  Right  Fork  of  Armstrong  Creek, 
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about  four  miles  south  and  slightly  west  of  Mt.  Carbon,  Fayette 
County. 

At  the  Elk  Ridge  Mine  No.  2  of  this  company  Mr.  Hennen 
secured  the  following  data : 

Ft.      In. 

1.  Sandstone    

2.  Slate,  bad  roof,  2'  to 4        0 

3.  Coal,  gas 0'     4"  ] 

4.  Slate,  black,  hard 0      1     | 

5.  Coal,  soft,  gas 2      0    \  . .  .     6         7 

6.  Slate,  sometimes  bone,  or  splint 0     2    | 

7.  Coal,  soft,  gas 4     0   J 

Elevation  (barometric),  1575  feet  A.  T. ;  Butts,  N.  80°  E. ;  Faces, 
S.  10°  E. ;  Greatest  rise,  S.  45°  E. ;  Mine  capacity,  250  tons;  Men  employed, 
40 ;  Coal  shipped  east  and  west  for  steam  and  domestic  purposes ;  Sample 
from  Nos.  5  and  7,  for  analysis  of  which  see  Table  No.  3,  page  346.  Mr. 
O.  R.  Nutter,  the  mine  foreman,  reports  the  presence  of  a  soft  gas  coal, 
3  feet  8  inches  thick  at  90  to  100  feet  above  the  Powellton  bed,  and  this 
would  be  the  No.  2  Gas,  since  the  latter  coal  and  the  Eagle  bed  are  separ- 
ated by  an  interval  of  nearly  180  feet  in  this  region. 

Elk  Ridge  Mine  No.  i  of  the  Cardiff  Company  is  located 
one-half  mile  north  from  the  last  described  mine,  and  there  Mr. 
Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Coal,  soft,  gas  (exposed  at  crop) 3        0 

2.  Concealed  and  sandstone 95        0 

3.  Slate,  good  roof,  2  to 3        0 

4.  Coal,  soft,   gas 0'     4"  ] 

5.  Slate,    black 0      1    | 

6.  Coal,  ^2ls,.  . , 2      8    I 

7.  Bone,  splint,  sometimes 0     3*1^...     6        4i 

8.  Coal,  gas 0     3i  j 

9.  Slate  0      1*  I 

10.  Coal,  soft,  3"  splint,  4"  above  base 2      7    J 

11.  Fire  clay,  etc 

Elevation  (aneroid),  1500  feet  A.  T. :  Butts,  N.  80°  E. ;  Faces, 
S.  10°  E. ;  Greatest  rise,  S.  45°  E. ;  Mine  capacity,  250  tons ;  Men  employed, 
75 ;  Coal  shipped  east  and  west  for  steam  and  domestic  purposes ;  Sample 
from  Nos.  6,  8,  and  10,  and  also  from  No.  10  only,  for  analyses  of  which 
see  Table  No.  3,  page  346. 

In  the  region  of  Powellton  this  No.  10  of  the  section  is  tiie 
only  portion  used  in  the  manufacture  of  a  high  grade  coke.  .\t 
the  Elk  Ridge  Mine  No.  1,  in  back  entry  8,  room  I,  tlic  coal  is 
5  feet  3  inches  thick  with  only  a  knife  edge  parting,  according 
{f)  Mr.  P.  Kincaid,  the  mine  foreman,  who  is  authority  for  all 
of  the  mine  data. 
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The  following  section  was  measured  by  Mr.  Hennen  from 
the  summit  of  the  ridge,  one-half  mile  south  of  Elk  Ridge  Mine 
A'O.  I,  to  the  level  of  Armstrong  Creek  below  (southward)  : 

Feet.      Feet. 

Sandstone,  massive 100  to     100 

Coal,  blossom,  "No.  5  Block"  (Roaring  Creek) 

Sandstone,  massive,  Roaring  Creek 70  to     170 

Coal,  blossom,  visible 2  to     172 

Kanawha  Black  Flint 6  to     178 

Coal,  blossom,  visible,  Stockton 2  to     180 

Sandstone,  massive,  Coalburg 85  to     265 

Coal,  blossom,  Coalburg 

Sandstone,  massive 85  to     350 

Coal,  blossom ... 

Sandstone,  shales  and  concealed 55  to    405 

Coal,  Winifrede,  including  partings 6  to     411 

Sandstone,   very  massive 135  to     546 

Coal,   blossom 

Sandstone,  massive 30  to     576 

Coal,  blossom 

Shales,  and  concealed  and  massive  sandstone 80  to     656 

Coal,  blossom  (Thacker?) 

Shales   and  concealed 20  to     676 

Sandstone,    massive 60  to     736 

Shales  and   concealed 120  to     856 

Coal,  blossom.  No.  2  Gas 

Shales,  sandstone  and  concealed 45  to     901 

Coal,  Pozvellton,  blossom 

Sandstone,  massive,  shales  and  concealed  to  bench 80  to     981 

Shales  and  concealed 25  to  1006 

Fire  clay — Eagle  coal  horizon .... 

Shales  and  concealed 30  to  1036 

Limestone,  hard,   silicious 2  to  1038 

Shales  and  concealed 70  to  1108 

Sandstone,  massive 80  to  1188 

Shale  1  to  .1189 

Sandstone,  massive  to  Armstrong  Creek 110  to  1299 

This  section  gives  another  measurement  of  the  Kanazvha 
series,  or  Upper  Pottsville,  since  the  basal  member  must  go  down 
to  within  a  few  feet  of  the  top  of  the  Nuttall  sandstone  of  the 
Middle  Pottsville,  probably  not  more  than  10  feet  from  it,  which 
would  give  a  thickness  of  about  1200  feet  between  the  top  of 
the  Roaring  Creek  sandstone  and  the  top  of  the  Nuttall,  which 
agrees  very  closely  with  measurements  made  in  this  region  by 
Maj.  Page  and  other  observers. 

The  Pozvellton  coal  has  been  identified  by  the  writer  with 
the  one  which  is  mined  by  the  Draper  Coal  and  Coke  Company 
of  Detroit,  Michigan,  just  north  from  Logan,  on  the  Guyandotte 
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River,  Logan  County.     Air.  Hennen  obtained  the  following  data 
at  the  Draper  Company's  mine : 

'  Ft.      In. 

1.  Slate,  gray,  good  roof 

2.  Coal,   splint 0'     5"] 

3.  Coal,   semi-splint 0    11    j 

4.  "Mother"   coal 0     3    [...     5        1 

5.  Coal,  semi-splint 1      5    f 

6.  Coal,  gray  splint 0     3    | 

7.  Coal,   semi-splint 1    10    J 

Elevation  (spirit  level),  904.6  feet  A.  T. ;  Butts,  S.  50°  E. ;  Faces,  N. 
50°  E. ;  Greatest  rise,  N.  50°  W. ;  Mine  capacity,  450  tons ;  Men  employed, 
65;  "Run-of-mine"  and  screenings  shipped  west  for  steam  purposes;  Lump 
and  "egg"  sizes  for  domestic  purposes ;  Authority  for  mine  data,  Frank 
S.  Lee,  Supt. ;  Sample  across  entire  face  of  coal,  for  analysis  of  w^hich 
see  Table  No.  3,  page  346. 

The  general  section  measured  here  by  Mr.  Hennen  and 
connected  with  the  record  of  a  drill  hole  is  given  on  page  296 
preceding. 

The  following  section  was  measured  by  the  writer  in  de- 
scending the  high  hill  which  rises  above  the  Draper  mine : 

Ft.      In. 

Sandstone,  massive,  great  cliflf 60        0 

Concealed  and  sandy  shales 60        0 

Sandstone,  massive,  grayish 25         0 

Shales  and  concealed 5        0 

Sandstone,   shaly 10        0 

Sandstone,  yellowish,  coarse 30        0 

Concealed  and  shales 10        0 

Sandstone,  yellowish  gray,  massive  above,  and  shelly  below 80        0 

Sandstone,  yellowish  gray,  massive,  some  pebbles 60        0 

Sandstone,  dull  gray,  with  limy  layers 20        0 

Concealed,  and  soft  shales 50        0 

Sandstone,  and  concealed  to  bench 40         0 

Concealed  with  chips  of  coal  near  base 30        0 

Sandstone  and  shales 30         0 

Coal,  Thackcr?  once  opened  by  Mr.  Hale,  who  reports  its  thick- 
ness at 4        0 

Sandstone,  shales  and  concealed 210        0 

Sandstone,  massive,  and  flaggy  shales 100        0 

f  coal  2'     6" " 

Ifire    clay    1      0 
coal  0      r. 

fire    clay    3      0 
coal  2      0 

Concealed 30        0 

Shales,  gray 15        0 

\  coal,    not    hard    I'     3 
splint  2      3 

Coal,  Powclllov    i  coal,  softer  1      2 

splint  0      f) 

coal,    softer  2      0 
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Ft.  In. 

Concealed  and  massive  sandstone .  •. .^ 110  0 

Coal,  Eagle 4  0 

Sandstone  and  concealed  to  railway  level 120  0 

Interval,  estimated  to  base  of  Kanawha  series,  and  top  of  Lower 

Pottsville    220  0 


Total 1337       11 

In  this  region  the  Lewiston-Stockton  coal,  the  "Big  bed"', 
overhes  No.  2  Gas  by  an  interval  of  650  to  690  feet,  so  that  its 
horizon  should  evidently  come  in  some  of  the  concealed  intervals 
below  the  top  of  the  section,  and  thus  we  have  here  probably  the 
entire  Kanazvha  series,  and  some  of  the  Allegheny  sandstones 
above. 

The  Powellton  coal  is  well  exposed  along  Short  Creek, 
Kanawha  County,  two  miles  above  Racine,  where  it  has  been 
mined  by  the  farmers  for  local  supply,  and  is  about  30  to  36 
inches  thick  without  partings.  It  lies  usually  immediately  under 
a  massive  sandstone  (Brownstown)  and  is  of  a  blocky  nature, 
being  separated  from  the  No.  2  Gas  above  by  25  to  30  feet  of 
strata. 

At  Peytona  it  is  only  24"  thick,  and  28  feet  below  the  No.  2 
Gas  bed,  which  is  mined  in  Coal  Hollow  on  the  land  of  Samuel 
Stevenson. 

This  same  coal  has  been  stripped  along  Pond  Fork  of  Little 
Coal  River,  below  the  splash  dam,  two  miles  below  Bald  Knob 
P.  O.,  and  it  appears  to  be  of  general  distribution. 

It  may  be  really  a  "split"  from  the  Campbells  Creek  bed  of 
the  ^lalden  region,  which  is  also  the  parent  of  both  N'o.  2  Gas 
and  the  Peerless  bed. 

On  Island  Creek,  Logan  County,  at  the  mouths  of  Trace 
and  Ellis  Forks,  this  coal  as  measured  by  A.  S.  Brady  is  four 
feet  and  four  and  a  half  in  thickness,  respectively,  at  50  feet 
below  No.  2  Gas  coal,  and  yielded  to  Prof.  Hite  the  following 
results  from  samples  collected  by  Mr.  Brady : 

Trace.  Ellis. 

Moisture    0.26  0.27 

Volatile  matter ' 36.27  37.51 

Fixed    carbon 56.82  51.65 

Ash     6.65  10.57 

Totals    100.00  100.00 

Sulphur    1.72  1.26 
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"NO.  2  GAS"  COAL. 

The  next  coal  above  the  Po-a'ellton,  ^rom  which  it  is  gener- 
ahy  separated  by  the  bluish  gray,  massive  Brownstown  sand- 
stone, is  one  of  the  most  widely  persistent  and  valuable  beds  of 
the  entire  Kanawha  series.  There  is  little  doubt  that  it  is  a 
"split''  from  the  original  Campbells  Creek  bed  of  the  Maiden 
region,  but  it  has  become  so  widely  known,  in  a  commercial  way, 
by  the  name  of  ''No.  2  Gas",  or  simply  "No.  2" ,  that  any  attempt 
to  change  this  name  to  a  geographical  designation  with  the  hope 
of  having  it  adopted  would  surely  meet  with  failure.  Then,  too, 
the  name  Campbells  Creek  is  hardly  appropriate,  since  the  "A^o.  2 
Gas"  bed  represents  only  a  portion  of  the  latter.  In  Vol.  II,  the 
writer  has  illustrated  by  a  series  of  sections  southward  from 
Campbells  Creek  how  the  coal  bed  of  the  same  name  splits  up 
into  tzvo  and  possibly  three  well  defined  seams,  and  the  reader  is 
referred  to  that  volume,  pages  508-585,  for  a  full  description  of 
these  variations. 

This  No.  2  Gas  Coal  bed  probably  furnishes  a  greater  ton- 
nage than  any  other  member  of  the  Kanazvha  series,  since  it 
always  contains  enough  hard  or  splinty  coal  to  make  an  ideal 
shipping  fuel,  while  the  softer  and  more  friable  layers  yield  an 
excellent  coke,  and  are  also  valuable  for  gas  making  purposes. 
Some  excellent  coal  is  generally  present  at  this  geologic  horizon 
wherever  the  bed  is  above  water  level.  The  principal  mines  on 
the  Upper  Guyandotte,  at  Holden,  Logan  and  on  Dingus  Run 
are  in  this  seam,  while  at  Warfield,  Rawl,  and  other  points  on 
the  Tug  the  same  bed  appears  to  be  present,  as  well  as  on  all  the 
tributaries  of  the  upper  waters  of  Big  and  Little  Coal  Rivers,  so 
that  it  is  the  most  important  member  of  the  Kanawha  series. 
For  this  reason  it  has  been  measured  and  sampled  with  great 
care  at  practically  all  of  the  mines,  not  represented  by  analyses 
in  Vol.  IT,  and  hence  the  new  analyses,  taken  with  the  older  ones, 
will  give  a  very  complete  representation  of  the  general  character 
and  quality  of  this  famous  bed  over  a  wide  region  of  the  .State, 
wherever  it  has  been  developed  commercially,  while  the  extensive 
researches  of  d'Invillicrs  through  the  undeveloped  regions  to- 
gether with  the  accompanying  analyses  by  McCreath,  to  which 
thr-  Survey  lias  access  tlirongh  the  conrtesv  of  President  Ceorge 
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W.  Stevens,  of  the  C.  &  O.  Railroad,  will  give  a  fairly  correct 
diagnosis  of  the  character  of  the  coal  in  the  regions  not  yet 
reached  by  the  railways.  These  analyses  will  be  published  on  a 
subsequent  page. 

Lens  Creek  piJts  into  the  south  bank  of  the  Great  Kanawha 
at  Marmet  (formerly  Brownstown),  10  miles  above  Charleston, 
and  on  this  creek,  the  Marmet  Coal  Company,  of  Cincinnati, 
Ohio,  has  operated  extensively  upon  a  bed  of  coal  in  the  vicinity 
of  Hernshaw  known  locally  as  the  "Butler  seam."  It  occupies 
the  geologic  horizon  of  the  No.  2  Gas  bed,  and  is  the  most 
northern  locality  where  the  coal  is  now  mined  on  an  extensive 
scale. 

At  the  Butler  mine,  3  miles  up  Lens  Creek  from  Marmet, 
Mr.  F.  F.  Grout,  formerly  Assistant  Chemist  of  the  West  Vir- 
ginia Geological  Survey,  and  now  connected  with  the  University 
of  Minnesota,  obtained  the  following  data  in  Dec.  1905  : 

Ft.  In. 

1.  Sandstone 10  0 

2.  Coal,  4"  to 0  1 

Draw    slate 0  10 

Coal,  hard,   much   of   it   splint   3'     2"  ] 

Slate,  sandy                                    1      0    \ 5  7 

6.  Coal,  soft  1      5    J 

7.  Interval  to  railway  grade 6.5        0 

Elevation  (spirit  level),  740  feet  A.  T. ;  Butts,  North  and  South; 
Faces,  East  and  West ;  Greatest  rise,  N.  W. ;  Mine  capacity,  600  tons ; 
Men  employed,  90;  Coal  shipped  west  by  both  rail  and  river  for  steam 
and  domestic  purposes;  Sample  from  Nos.  4  and  6,  for  analysis  of  which 
see  Table  No.  4,  page  363. 

Mr.  Alfred  Reddington  sent  samples  of  this  coal  to  the 
Survey  under  date  of  July  9th,  1906,  which  yielded  the  follow- 
ing results  in  the  Survey  Laboratory : 

Proximate. 


No.  5. 

Moisture     2.00 

Volatile  matter 28.00 

Fixed    carbon 62.07 

Ash    ■ 7.93 

Total 100.00 

Sulphur    .  . '. 94 

Phosphorus    0028 


No.  6. 

No.  7. 

1.40 

1.50 

35.0.5 

26.60 

59.09 

57.47 

4.46 

14.43 

100.00 

100.00 

.78 

1.12 

.0028 

.0056 
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Ultimate. 

No.  5.  No.  6.  Xo.  7. 

Carbon    76.36 

Hj'drogen    4.44 

Oxj'gen    9.63 

Nitrogen    1.04 

Sulphur    0.60 

Ash     7.93 


78.55 

71.45 

5.00 

4.44 

10.25 

7.97 

1.26 

1.01 

0.4S 

0.70 

4.46 

14.43 

100.00 

100.00 

14042 

12655 

13752 

12353 

Total    100.00 

CaloruTieter  B.  T.  U 13116 

Calculated  B.  T.  U 13125 

No.  5.     IMarmet  Coal  Co.,  Xo.  2  Seam;  Top  coal,  12";  slate,  2";  Bottom 

coal,  24". 
No.  6.     Marmet  Coal  Co.,  Marmet,  W.  Va.,  "Butler  Machine  cutting  from 

bottom  of  seam". 
No.  7.     Marmet  Coal  Co.,   Marmet,  W.  Va.,  Butler  nut  and  slack  taken 

from  railroad  car. 

The  iVo.  2  Gas  coal  is  mined  at  many  points  on  Cabin  Creek 
and  its  branches  in  Kanawha  County. 

A'O.  2  Lemont  Mine  is  operated  by  the  Lemont  Mining  Com- 
pany of  Beth,  W.  Va.,  on  the  Cane  Fork  of  Cabin  Creek,  one 
mile  and  a  half  above  the  junction  of  the  former  with  the  main 
stream.  Here  at  this  mine  Mr.  Grout  obtained  the  following- 
data : 

Ft.       In. 

1.     Sand   30        0 

Coal    1 

Slate    0        6    1-  Peerless 

Coal    0 

Slate    12 

Coal,  8"  sulphurous  near  top 3 

Slate,  12'  to 15        0    j-  A'c).  2  Gas 

8.     Coal    3 

0.     Interval  to  railway  grade 65 

Butts,  North;  Faces,  East;  Greatest  rise,  S.  E. ;  Sample  from  No.  6, 
for  analysis  of  which  see  Table  No.  4,  page  363. 

No.  7  is  a  local  swelling  of  ihe  usual  thin  parting-  slate, 
while  Nos.  2  to  4  possibly  represent  the  Peerless  coal  horizon. 

J  he  Holly  Coal  Company  of  Charleston  has  its  Holly  Mine 
Xo.  2  in  the  I^o.  2  Gas  coal,  on  the  east  side  of  Cabin  Creek,  one- 
half  mile  above  the  mouth  of  Ten  Mile  Fork,  and  there  l\'Tr. 
Crotit  r)btained  the  fnljowinij'  data: 


0 

1 

6 

ip^ 

8 

J 

0 

10 

1 

0 

KV 

6 

I 

0 
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Ft.        In. 

1.  Slate    roof 

2.  Draw  slate 0         5 

3.  Coal    hard    (splint)    0'     4"] 

4.  Coal,,  soit  3      6    [No.  2  Gas 5         0 

5.  Coal,   hard    (splint)    0      4    f 

6.  Coal,  soft  0    10    J 

7.  Interval  to  railway  grade 144         0 

Elevation  (aneroid),  1058';  Mine  capacity,  300  tons;  Men  employed, 
32 ;  Coal  shipped  west  for  steam ;  Sample  from  Nos.  3,  4,  5,  and  6,  for 
analysis  of  which  see  Table  No.  4,  page  363. 

A  coal  bed  crops  here  near  level  of  C.  &  O.  Railway,  144 
feet  below  No.  2  Gas,  and  this  would  be  the  Eagle  bed. 

The  Raccoon  Mine  of  the  Raccoon  Fork  Coal  Company  of 
Kayford,  Kanawha  County,  is  situated  one  mile  and  a  half  south 
of  Acme,  on  Ten  Mile  Fork  of  Cabin  Creek,  and  there  Mr. 
Grout  obtained  the  following  data : 

Ft.      In. 

.1.     Slate    

Coal,   medium   hard 0         9    [ 

Coo/,   soft 2         7     I 

Splint,   gray 0         6    \ 4'     8i" 

Slate    0         Oi  I 

Coa/,   soft 0       10    J   , 

Elevation  (aneroid),  1385  feet  A.  T. ;  Butts,  S.  18°  E. ;  Faces,  S.  72°  W. ; 
Mine  capacitj^,  850  tons ;  Men  employed,  80 ;  Coal  shipped  west  for  steam 
and. domestic  purposes;  Sample  from  Nos.  2,  3,  4,  and  6,  for  analysis  of 
which  see  Table  No.  4,  page  363. 

The  Kayford  Mine  of  the  Cabin  Creek  Mining  Company  of 
Kayford,  Kanawha  County,  is  located  at  the  head  of  Ten  Mile 
Fork,  near  Kayford  Station,  and  there  Mr.  Grout  obtained  the 
following  section  : 

Ft.      In. 

1.  Slate    '. 

2.  Coal,  soft   3'     7"  1 

3.  Coal,   splint 1      0    1-  . . .     5       10 

4.  Coal,   soft 1      3    J 

Elevation     (aneroid),    1370    feet    A.    T. ;    Butts,    S.    18°    E. ;    Faces, 

5.  72°  W. ;  Slight  rise  northward;  Mine  capacity,  850  tons;  Men  employed, 
80 ;  Coal  shipped  east  and  west  for  steam  and  domestic  use ;  Sample  from 
Nos.  2,  3,  and  4,  for  analysis  of  which  see  Table  No.  4,  page  363. 

The  Shamrock  Mine  of  the  Shamrock  Coal  Company  of 
Kayford  is  in  No.  2  Gas  coal  on  the  Ten  Mile  Fork  of  Cabin 
Creek,  about  one  mile  south  from  Acme,  and  there  Mr.  Grout 
obtained  the  following  data : 
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Ft.       In. 

1.  Slate    roof 

2.  Coal,  soft 4'     1"  1 

3.  Coal,  grav,  splint 1      0    I  . . .     6        4i 

4.  Slate    0     Oi  I 

.5.     Coal,  soft 1     3   J 

6.     Interval  to  railway  grade  at  Kayf ord  Station 60        0 

Elevation    (aneroid),    1395    feet    A.    T. ;    Butts,    S.    18°    E. ;    Faces, 

5.  72°  \V. ;  Mine  capacity,  500  tons;  Men  employed,  50;  Coal  shipped  west 
for  steam  and  domestic  use ;  Sample  from  Nos.  2,  3,  and  5,  for  analysis  of 
which  see  Table  No.  4,  page  363. 

The  Thistle  Mine  in  No.  2  Gas  coal,  owned  by  the  Thistle 
Coal  Company  of  Kayford,  Kanawha  County,  is  on  the  east  side 
of  Ten  Mile  Fork  of  Cabin  Creek,  about  one  mile  south  from 
Acme,  and  there  Mr.  Grout  obtained  the  following  section : 

Ft.      In. 

1.  Slate  roof 

2.  Coal,  medium  hard 2'     2  "1 

3.  Splint,    gray 0      8      [...     4       lOi 

4.  Slate    0     Oi    r 

5.  Coal,   soft 2      0      J 

Elevation  (aneroid),  1400'  A.  T. ;  Butts,  S.  18°  E. ;  Faces,  S.  73°  W. ; 
Slight  rise  northward;  Mine  capacity,  600  tons;  Alen  employed,  75;  Coal 
.shipped  west  for  steam  and  domestic  purposes ;  Sample  from  Nos.  2,  3, 
and  5,  for  analysis  of  which  see  Table  No.  4,  page  363. 

The  Red  Warrior  Mine  of  the  Red  Warrior  Coal  Company 
of  Warrior,  Kanawha  County,  is  located  on  Ten  Mile  Fork  of 
Cabin  Creek,  about  one  mile  and  a  half  north  from  Acme,  a"nd 
there  Mr.  Grout  obtained  the  following-  data  : 

Ft.      In. 

1.  .  Slate    

2.  Coal,  soft,  sulphur  streak  0"  l)clow  top :V     6"  ] 

3.  Coal,  hard ■. 0      5     | 

4.  Coo/;    soft 0      7     !-...      5         5 

.■).  Slate    0      5    I 

6.  Coal,   soft 0      6    J 

7.  Slate  floor 

8.  Interval  to  railway  grade 63        0 

Elevation  (aneroid),  1020'  A.  T. ;  Butts,  S.  E. ;  Faces,  S.  \V. ;  Greatest 
rise,  S.  E. ;  Mine  capacity,  250  tons;  Men  employed,  30;  Coal  shipped 
west  for  steam  purposes;  Sample  from  Nos.  2,  3,  I,  and  6.  for  .-\nalysis 
of  which  see  Table  No.  4,  page  363. 

Caledonia  Mine  No.  i  of  the  (^alcdonia  Coal  Company  of 
Kayford  is  situated  on  the  west  side  of  Ten  Mile  Fork  of  Cabin 
<^rcek,  one  mile  and  a  half  below  Acme,  and  thorc^  Mr.  Gronl 
obtained  the  following  data  : 
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Ft.       In. 

1.  Slate   

2.  Draw   slate 1         0 

3.  Coal,  sulphur  streak  near  top  3'     3  "  ] 

4.  Shale,  streak  0     Oi    }■  No.  2  Gas 3       IQl 

5.  Coal  0      7      J 

6.  Slate  floor . . . '. 

7.  Interval  to  railway  grade 72         0 

Elevation  (aneroid),  1010  feet  A.  T. ;  Butts,  S.  W. ;  Faces,  N.  W. ; 
Greatest  rise,  S.  E. ;  Mine  capacity,  250  tons ;  Men  employed,  36 ;  Coal 
shipped  west  for  steam;  Sample  from  No.  3  only,  for  analysis  of  which 
see  Table  No.  4,  page  363.  Mine  boss  reports  No.  6  slate  as  only  7  to  8 
inches  thick  and  10  inches  more  of  coal  under  same. 

The  Cherokee  Mine  No.  i  of  the  Cherokee  Coal  Company 
of  Leewood,  Kanawha  County,  is  in  the  No.  2  Gas  bed,  on  the  east 
side  of  Ten  Mile  Fork  of  Cabin  Creek,  near  its  mouth,  and  there 
Mr.  Grout  obtained  the  following  data : 

Ft.       In. 

1.  Slate  roof 

2.  Draw   slate 0        6 

3.  Coal 4      10 

4.  Slate  floor 

5.  Interval  to  railway  grade 108      .  0 

Elevation  (aneroid),  1000  feet  A.  T. ;  Butts,  N.  15°  W. ;  Faces, 
N.  75°  E. ;  Greatest  rise,  S.  E. ;  Mine  capacity,  450  tons;  Men  employed, 
50 ;  Coal  shipped  east  and  west  for  steam  and  domestic  purposes ;  Sample 
from  No.  3,  for  analysis  of  which  see  Table  No.  4,  page  363. 

The  mine  boss  at  Cherokee  No.  1  reports  that  the  coal  at- 
tains a  thickness  of  6  feet  in  some  portions  of  this  mine ;  also 
that  the  parting  slate  of  the  Caledonia  mine  thins  away  in  a  S.  E. 
direction,  along  a  line  passing  N.  E.  and  S.  W.  through  the 
middle  of  both  the  Cherokee  and  Caledonia  mines. 

The  Quarrier  No.  4  Mine  of  the  Quarrier  Coal  Company  of 
Charleston  is  in  No.  2  Gas  on  main  Cabin  Creek,  just  above  the 
mouth  of  Holly  Hollow,  one  mile  and  a  half  above  Leewood. 
and  here  Mr.  Grout  obtained  the  following  data : 

Ft.       In. 

1.  Slate    roof 

2.  •  Coal,  holds  some  very  thin  streaks  of  slate 4         8 

3.  Slate  floor ' 

4.  Interval  to  railway  grade 240         0 

Elevation  (aneroid),  1220  feet  A.  T. ;  Butts,  N;"" Faces,  E. ;  Greatest 
rise,  S.  E. ;  Mine  capacity,  450  tons ;  Men  employed,  35 ;  Coal  shipped  for 
steam  purposes ;  Sample  from  No.  2,  for  analysis  of  which  see  Table  No. 
4,  page  363.     Mine  boss  reports  a  coal   (Peerless).  40  feet  above,   3   feet 
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thick  and  clean ;  Also  a  3-foot  bed  (Powellton)  30  feet  below,  while  at 
160  feet  below  under  much  sandstone  is  another  (Eagle)  coal. 

The  Wake  Forest  Mine  of  the  Wake  Forest  Mining  Com- 
pany is  in  No.  2  Gas  near  the  village  of  the  same  name,  about 
one-half  mile  above  the  mouth  of  Garden  Hollow  on  Cabin 
Creek,  and  there  Mr.  Grout  obtained  the  following  data : 

Ft.      In. 

1.  Slate    roof 

2.  Coal,   soft 3'     4"  1 

3.  Coal,  hard 0      6     [-...     5         7 

4.  Coal,   soft 1      9    J 

5.  Interval  to  railway  grade 306        0 

Elevation  (aneroid),  1315  feet  A.  T. ;  Butts,  S.  63°  W.;  Faces, 
S.  27°  E. ;  Greatest  rise,  S.  E. ;  Mine  capacity,  250  tons;  Men  employed, 
40 ;  Coal  shipped  east  and  west  for  steam :  Sample  from  Nos.  2,  3,  and  4, 
for  analysis  of  which  see  Table  No.  4,  page  363. 

The  Climax  Mine  of  the  Cardiff  Coal  Company  of  Charles- 
ton is  in  No.  2  Gas  coal  on  Cabin  Creek,  about  one  mile  and  a 
half  below  Decota,  and  there  Mr.  Grout  obtained  the  following 
data : 

Ft.  In. 

1.  Sandstone    

2.  Slate    1  0 

3.  Coal,  some  sulphur  balls 5  9 

4.  Slate  floor   

5.  Interval  to  railway  grade 261  0 

Elevation  (aneroid),  1270  feet  A.  T. ;  Butts,  S. ;  Faces,  E. :  Greatest 
rise,  S.  E. ;  Mine  capacity,  200  tons ;  Men  employed,  17 ;  Coal  shipped  west 
for  steam  and  domestic  purposes ;  Sample  from  No.  3,  for  analysis  of 
which  see  Table  No.  4,  page  363. 

"A  bed  of  coal  one  foot  and  a  half  thick  occurs  at  railway 
track  level,  with  massive  sandstone  both  above  and  below." 
It  probably  represents  the  Middle  War  Eagle  bed  of  this  volume. 

The  North  Cabin  Mine  of  the  Carbon  Coal  Company  is  on 
Cabin  Creek,  near  Decota,  and  is  also  in  the  A^(^  2  Gas  coal. 
Here  Mr.  Grout  Dhtained  the  following  data: 

Ft.      In. 

Slalc    roof 

Coal.  nu-<liinn  b.'ird    1'     .'>"  ] 

Coal,  soft  I      6     f 

Slate  n      ;.!    1  .Vr*.  2  (w/.s- 0        0 

Coal,   soft  :.'     0    f 

0.     Coal,  hard  o     2    I 

7.     Coal,  soft  0      9    J 

Interval    175        0 
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Ft.       In. 

f  coal       1'    0  "  1 

9.     Coal,  Eagle  i  slate      0      Oi    [ 2         Oj 

[ coal       1     0     J 

10.     Interval  to  railway  grade 20         0 

Elevation  (aneroid),  1325  feet  A.  T. ;  Butts,  N.  78°  E. ;  Faces, 
N.  12°  W. ;  Greatest  rise,  N.  33°  E. ;  Mine  capacity,  600  tons;  Men  em- 
ployed, 40 ;  Coal  shipped  west  for  steam ;  Sample  from  Nos.  2,  3,  5,  6,  and 
7,  for  analysis  of  which  see  Table  No.  4,  page  363. 

The  Eagle  coal  remains  near  track  level  to  above  the  mouth 
of  Fifteen  Mile  Fork  of  Cabin  Creek,  but  increases  in  thickness 
southward  to  3  feet,  the  slate  still  remaining  in  the  center. 

The  Belle  Clare  Mine  of  the  Belle  Qare  Coal  Company  is  in 
the  A^o.  2  Gas  coal,  near  Decota,  and  there  Mr.  Grout  obtained  the 
following  data : 

Working  Face.        Mine  Entrance. 
Ft.       In.  Ft.       In. 

Sandstone    0         0  30         0 

Slate    2         0  2         0 

Coal    2         5  2         5 

Slate 0         6  2         1 

Coal   2         9  2         8 

Slate  floor 

Interval  to  railway  grade 144         0 

Elevation,  not  known;  Butts,  N.  40°  E. ;  Faces,  S.  50°  E. ;  Mine 
capacity,  300  tons ;  Men  employed,  30 ;  Coal  shipped  west  for  steam ;  Sam- 
ple from  Nos.  3  and  5,  for  analysis  of  which  see  Table  No.  4,  page  363. 

These  two  sections  of  the  coal  made  by  Mr.  Grout,  the  one 
at  the  mouth  of  the  mine,  ihe  other  a  few  hundred  feet  under  the 
hill,  illustrate  the  general  law  that  the  dividing  slates  of  any  coal 
bed  usually  grow  thinner  as  we  recede  from  the  outcrop.  The 
mine  foreman  states  that  the  slate  disappears  entirely  in  portions 
of  the  mine  farthest  removed  from  the  crop. 

The  West  Virginia  Colliery  Company's  No.  i  Mine  in  this 
coal  is  about  one  mile  south  of  Decota  on  the  Fifteen  Mile  Fork 
of  Cabin  Creek,  near  the  mouth  of  Abbot  Creek,  and  there  Mr. 
Grout  obtained  the  following  data : 

Ft.  In. 

1.  Slate  roof 

2.  Coal,  medium  hard ]  3 

3.  Coal,    soft 4  6 

4.  Slate  floor . . 

5.  Interval  to   railway     108  0 

Elevation  (aneroid),  1350  feet  A.  T. ;  Butts,  N.  15°  W. ;  Faces, 
N.  75°  E. ;  Greatest  rise,  S.  E. ;  Mine  capacity,  1000  tons ;  Men  employed, 
90 ;  Coal  shipped  east  and  west  for  steam ;  Sample  from  Nos.  2  and  3,  for 
analysis  of  which  see  Table  No.  4,  page  363.  - 
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Ihe  South  Carbon  Mine  of  the  Carbon  Coal  Company,  in 
iVo.  2  Gas  coal,  is  about  one  mile  south-east  of  Decota,  and  there 
]\lr.  Grout  obtained  the  following  data : 

Ft.      In 

1.  Sandstone    .  - 

2.  Coal,  soft,  thin  lenses  of  slate 4'     4"  ] 

3.  Coal,  hard 0      8    |-...     5        9 

4.  Coal,   soft 0      9    J 

5.  Interval  to  railway  grade 15         0 

Elevation  (aneroid),  1360  feet  A.  T. ;  Butts,  N.  12°  W. ;  Faces, 
X.  78°  E. ;  Mine  capacity,  1055  tons;  Men  employed,  70;  Coal  shipped  west 
for  steam  purposes ;  Sample  from  Nos.  3,  4,  and  5,  for  analysis  of  which 
see  Table  No.  4,  page  363. 

The  Republic  Coal  Cofyipany  of  Carbon,  W.  Va.,  has  two 
mines  in  No.  2  Gas  coal,  one  on  each  side  of  Cabin  Creek  about 
one  mile  south-east  from  Decota,  and  there  Mr.  Grout  obtained 
the  following  data  at  Mine  N'o.  i  on  the  west  side  of  the  stream : 

Ft.      In. 

1.  Sandstone    

2.  Slate   5        0 

3.  Coal,  medium  hard 1'     3"  ] 

4.  Coal,   soft 3      8     [  . . .      6         4 

5.  Coal,    hard 0      2     f 

6.  Coal,   soft 1      3    J 

7.  Slate  floor . . .  _. 

8.  Interval  to  C.'&  O.  Railway  grade 103        0 

Elevation,  unknown ;  Butts,  N.  50°  E. ;  Faces,  N.  50°  W. ;  Greatest 
rise,  S.  E. ;  Mine  capacity,  400  tons ;  Men  employed,  32 ;  Coal  shipped 
west  for  steam;  Sample  from  Nos.  3,  4,  5,  and  6,  for  analysis  of  which 
see  Table  No.  4,  page  363. 

The  A'o.  2  A/line  of  the  Republic  Coal  Company,  in  the  A'o.  j 
Gas  coal,  is  just  opposite  on  the  west  side  of  Cabin  Creek  from 
Xo.   I  Mine,  and  there  Mr.  Grout  obtained  the  followinj:^'  data  : 

Ft.      In. 

1.  Sandstone    

2.  Slate    roof 

3.  Coal,  medium  hard 1'     3"  ] 

4.  Coal,   .soft 2      0    I 

:').  Coal,    hard 0  2  (  . . .      1       10 

6.  Coal,  soft 0  3  r 

7.  Coal,  hard 0  I  | 

8.  Coal,   soft 0  10  I 

n.     Slate  floor 

10.     Interval  to  C.  &  O.  R.  R.  grade,  main  track lOS        0 

Elevation,  unknown ;  Butts,  S.  .')0°  W. :  Faces,  S.  40°  E. ;  Greatest 
rise,  S.  E. ;  Mine  capacity,  600  tons;  Men  employed,  35;  Coal  shipped  west 
for  domestic  purposes ;  Sample  from  Nos.  3,  4,  5,  6,  7,  and  s,  for  analysis 
of  which  see  Table  No.  4,  page  363. 

"'I  lie    minr    fMrcninn    reports    avi'raijc    tiiickne.ss    ■">    feci     l<i 
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inches,  also  2  feet  of  coal  24:  feet  below  and  2  feet  5  inches  at  41 
feet  below,  the  intervening  rocks  being  mostly  sandstone." 

These  lower  coals  represent  the  Powellton  coal  horizon. 

The  United  Mine  is  operated  in  No.  2  Gas  coal  by  the  United 
Colliery  Company  of  Wevaco,  W.  Va.,  near  the  end  of  the  C.  8: 

0.  Branch,  about  one  mile  and  a  half  above  Decota.  and  there 
Mr.  Grout  obtained  the  following  data : 

Ft.      In. 

1.  Slate,  falls  badly  for  3  to  4  feet 5        0 

2.  Coal,  medium  hard 1'     4"  ] 

3.  Coal,  soft 2      3     I 

4.  Splint,   gray 0      4     1-  .  .  .     o         ll 

5.  Slate    0      Ql\ 

6.  Coal,  soft 1      2    J 

7.  Slate  floor 

8.  Interval  to  C.  &  O.  Railway  grade 80         0 

Elevation    (aneroid),    1445    feet    A.    T. ;    Butts,    N.    36°    W. ;    Faces, 

S.  54°  W. ;  Mine  capacity,  350  tons ;  Men  employed,  30 ;  Coal  shipped  west 
for  steam;  Sample  from  Nos.  2,  3,  4,  and  6,  for  analysis  of  which  see 
Table  No.  4,  below. 

Mr.  Grout  also  analyzed  all  the  samples  of  A^'o.  2  Gas  coal 
which  he  collected,  and  these  results  are  as  given  in  the  following 
Table  No.  4 : 

TABLE  NO.  4,  ANALYSES  OF  SAMPLES  OF  NO.  2 

GAS  COAL. 

Collected  and   Analyzed  by   Mr.   Frank   J.    Grout,   Assistant 

Chemist  of  the  West  Virginia  Geological 

Survey  1904-5. 

PROXIMATE. 


No.   2  Gas.  '• > 

Nos.  Mois.  v.  M.  F.  C.  Phos.  Ash.  Sul. 

1    1.33  33.55  58.99  .004  6.13  0.63 

2    1.02  30.93  61.83  .004  6.22  2.02 

3    1.15  30.45  61.10  .004  7.30  1.36 

4    1.05  29.05  63.40  .003  7.50  1.10 

5    1.30  38.00  65.49  .001  5.21  1.10 

6    1.48  28.57  64.75  .003  5.20  0.89 

7    1.25  37.10  63.42  .003  9.33  1.14 

S    0.77  29.58  62.22  .003  7.43  2.60 

9    0.95  29.27  60.29  .006  9.49  1.53 

10    1.10  31.03  61.36  .004  6.61  2.94 

11    1.15  28.80  64.52  .003  5.53  1.70 

12    0.70  32.73  62.22  .003  4.35  1.42 

13    1.02  39.58  60.70  .002  8.70  3.45 

14    1.55  30.75  63.65  .002  5.05  1.65 

15    1.10  28.25  64.56  .003  5.59  1.18 

16    1.25  28.30  66.58  .004  3.87  0.82 

17    0.95  28.45  65.17  .002  5.43  2.14 

18    1.30  28.60  63.37  .003  7.73  1.39 

19    1.05  30.10  65.19  .002  3.66  1.37 

20    l'.40  26.65  64.86  .003  7.09  0.69 

.\verage   ..1.14  ^3'9.44^3.03  .003  6.36  1.51      70.84      5.30      8.54      1.03      14205      14008 


ULTIMATI 

Calo. 

Calcu. 

c. 

H. 

0. 

N. 

B.T.U. 

B.T.U. 

77.73 

5.67 

8.93 

1.15 

14056 

14109 

76.36 

5.56 

9.71 

0.90 

14117 

13886 

77.73 

5.11 

7.96 

1.05 

14069 

13919 

77.45 

5.44 

7.95 

0.96 

14219 

14056 

78.82 

5.00 

9.32 

1.05 

14413 

13895 

79.09 

5.44 

8.76 

0.96 

14529 

14230 

76.55 

4.44 

8.08 

1.00 

13764 

13307 

77.18 

4.89 

7.94 

0.96 

14004 

1375(1 

75.37 

5.33 

7.96 

1.00 

13653 

13795 

78.27 

5.33 

7.09 

0.96 

14370 

14189 

78.37 

5.33 

8.79 

1.03 

14166 

14107 

78.55 

5.56 

9.59 

1.05 

14610 

14184 

74.73 

4.89 

9.17 

0.96 

13673 

13288 

78.37 

5.83 

8.74 

1.06 

14553 

14391 

77.45 

5.33 

9.92 

0.96 

14112 

13849 

80.46 

5.44 

8.60 

1.13 

1472(1 

1444(> 

79.09 

5.50 

7.52 

1.11 

14377 

14437 

76.91 

5.11 

8.29 

1.11 

14035 

13766 

79.36 

5.67 

9.41 

1.05 

14650 

14383 

79.09 

5.18 

7.13 

1.06 

14131 

14184 
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LOCATION  OF  NO.  2  GAS   COAL  MINES. 
Sampled  by  F.  H.  Grout. 

Analyses 
Xos. 

1.  East  side  of  Lens  Creek,  near  Hernshaw,  Kanawha  County. 

2.  About  li  miles  up  Cane  Fork  of  Cabin  Creek,  Kanawha  County. 

3.  East  side  of   Cabin  Creek,   4  mile  above  mouth  of  Ten   Mile  Run, 

Kanawha  Coimty. 

4.  West  side  of  Cabin  Creek,  li  miles  south  of  Acme,  Kanawha  County. 

5.  Head  of  Ten  Mile  Fork  of  Cabin  Creek,  l4   miles  south  of  Acme, 

Kanawha  County. 

6.  On  Cabin  Creek,  1  mile  south  of  Acme,  Kanawha  County. 

7.  East  side  Cabin  Creek,  1  mile  south  of  Acme,  Kanawha  County. 

8.  On  Ten  Mile  Fork  of  Cabin  Creek,  l4  miles  north  of  Acme,  Kana- 

wha County. 

9.  On  Ten  Mile  Fork  of  Cabin  Creek,  l4  miles  north  of  Acme,  Kana- 

wha County. 

10.  East  side  of  Ten  Mile  Fork  of  Cabin  Creek,  2  miles  north  of  Acme, 

Kanawha  County. 

11.  On    Cabin    Creek,    just    above    mouth    of    Holly    Hollow,    Kanawha 

County. 

13.  East  side  of  Cabin  Creek,  l4  miles  below  Decota,  Kanawha  Countj^ 

14.  Head  of  Cabin  Creek,  near  Decota,  Kanawha  County. 
].5.     On  Cabin  Creek,  near  Decota,  Kanawha  Count}'. 

16.  Mouth  of  Abbot  Fork  of  Cabin  Creek,  1  mile  south  of  Decota,  Kana- 

wha County. 

17.  Head  of  Cabin  Creek,  1  mile  south-east  of  Decota,  Kanawha  County. 

15.  Head  of  Cabin  Creek,  1  mile  south-east  of  Decota,  Kanawha  County. 

19.  West  side  Cabin  Creek,  1  mile  south-east  of  Decota,  Kanawha  County. 

20.  On  Cabin  Creek,  li  miles  south-east  of  Decota,  Kanawha  County. 

This  No.  2  Gas  coal  was  sampled  at  21  mines  by  Messrs. 
A.  P.  Brady  and  R.  W.  Edmonds  in  1903  and  1903,  and  the 
corresponding^  analyses  by  Prof.  Hite  are  as  follows  as  given  in 
\^olnme  IT,  West  Virginia  Oeological  Snrvey,  page  ~^72  et  seq. : 

NO.  2  GAS  COAL. 


.\nalyses 
Nos. 

Mois. 

V.  M. 

1- .  C. 

Ash. 

.Sul. 

Ph.1S. 

I'.T.U. 

1    

0.41 

34.  J.'! 

.^)7.3R 

s.io 

1.07 

0.  ().').-. 

1 1:;->3 

'f 

0.59 

.33.63 
3r).73 
37.66 

62.r)9 
.').'>.17 
.57.97 

3.19 
8.57 
3.7(1 

o.'.i:. 
l.oc. 

I.2S 

0.(),-.4 
0.()0.-> 
O.OOS.". 

I49S5 

,T    

.    ...o.r>;! 

A    

0.01 

,-,    

0.09 

.!.-).  90 

61.13 

2.2H 

().«() 

(lOI  1 

a  

()..■,:; 

3.-..S7 
37.74 

f).  I .-. 

()..-.l 
o.c.o 

0. ()()(> 

(1. ()().". 

7    

0.63 

1  1700 
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Analyses 

Nos.  Mois. 

8    0.72 

9    0.47 

10    0.47 

11    0.74 

12    0.70 

13    0.51 

14    0.62 

15    0.71 

16    0.63 

17    0.63 

18    0.63 

19    0.59 

20    0.43 

21    ; 0.37 

Average    0..j8 


V.  M. 

F.  C. 

Ash. 

Sul. 

Phos. 

B.T.U. 

36.65 

60.95 

1.68 

0.76 

0.0035 

15183 

35.77 

60.22 

3.54 

1.25 

0.0135 

14915 

35.41 

58.47 

5.65 

1.06 

0.004 

14637 

34.66 

58.57 

6.03 

1.30 

0.032 

14554 

35.33 

58.59 

7.38 

0.69 

0.010 

31.93 

57.07 

10.49 

0.71 

0.012 

35.34 

58.18 

5.86 

2.48 

0.008 

14674 

34.04 

61.79 

3.46 

0.98 

0.017 

34.39 

60.44 

4.54 

1.34 

0.033 

35.47 

57.14 

6.76 

L64 

0.012 

14462 

35.63 

55.50 

8.24 

1.23 

0.005 

33.39 

52.57 

13.45 

1.04 

0.007 

33.58 

60.80 

5.19 

1.84 

0.004 

14694 

34.81 

60.39 

4.43 

1.77 

0.0055 

14669 

35.09 

58.50 

5.90 

1.15 

0.0149 

14709 

LOCATION  OF  SAMPLES. 


Analyses 
Nos. 

1.  Splint  coal,  from  Harewood  mine,  Harewood,  Fayette  Countj^  K.  & 

H.  C.  &  C.  Co. 

2.  Gas  coal,  from  Harewood  mine,  Harewood,  Fayette  Comity,  K.  &  H. 

C.  &  C.  Co. 
Splint  coal,  from  Long  Acre  mine,  Long  Acre,  Fayette  County,  K.  & 

H.  C.  &  C.  Co  . 
Gas  coal,  from  Long  Acre  mine,  Long  Acre,  Fayette  County,  K.  &  H. 

C.  &  C.  Co. 
Gas  coal,   from   Carbondale  mine,  one  mile  north-east  of   Cannelton, 

Fayette  County,  K.  &  H.  C.  &  C.  Co. 
Splint  coal,  from  Carbondale  mine,  K.  &  H.  C.  &  C.  Co. 
Splint  coal,  from  National  mine,  one  and  one-half  miles  north-east  of 

Cannelton,  K.  &  H.  C.  &  C.  Co. 
Gas  coal,   from  Carbondale  mine,  one  and  one-half  miles   north-east 

of  Cannelton,  K.  &  H.  C.  &  C.  Co. 
Gas  coal,  from  No.  2  mine,  one  and  one-half  miles  north-east  of  Can- 
nelton Coal  Co. 
Splint  coal,   from  No.   2  mine,  one  and  one-half  miles  north-east   of 

Cannelton,  Cannelton  Coal  Co. 
From  No.  2  mine,  Crescent,  Fayette  County,  W.  R.  Johnson. 
From  No.  j17  mine,  Glen  Ferris,  Fayette  County,  K.  &  H.  C.  &  C.  Co. 
Eureka  mine,  two  miles  south-east  of  Montgomery,  Fayette  County, 

Davis  Gordon  Co. 
Digby   mine,   three-fourths    of   a   mile   east    of    Mt.    Carbon,    Fayette 

County,  G.  K.  C.  Co. 
15.     From  No.  2  mine,  Mt.  Carbon,  Fayette  County,  G.  K.  C.  Co. 


3. 


4. 


7. 


9. 

10. 

IL 
12. 
13. 

14. 
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16.  -From    No.    1   mine,    one-half    mile    up    Boomer    Br.    R.    R.,    Fayette 

County,  Boomer  C.  &  C.  Co. 

17.  Splint  coal  from  Kanawha  Gas  Coal  Co.'s  mine,  three-fourths  of  a 

mile  above  Cannelton. 
IS.     From  Raven  mine,  at  mouth  of  Four-ISIile  of  Smithers  Creek,  Fay- 
ette County. 

19.  From  Edgewater  mine,  Edgewater,  Fayette  County,  Carver  Bros. 

20.  From  No.  2  mine,  Eagle,  Fayette  County,  St.  Clair  C.  &  C.  Co. 

21.  From  Diamond  mine,  one  mile  west  of  Mt.  Carbon,  Fayette  Coi^nty, 

Diamond  and  Forest  Hill  Colliery  Co. 
The  soft  or  "gas"  divisions  of  this  coal  make  a  very  good  coke,  and 
some  of  the  Kanawha  plants  engage  in  its  manufacture,  as  well  as  the 
shipment  of  steam  coal  from  the  splinty  layers  of  the  bed.  The  coke  at 
the  several  plants  was  sampled  by  Messrs.  Edmonds  and  Brady  (A.  P.), 
and  Prof.  Hite  reports  the  following  results  of  the  analyses : 

COKE  FROM  NO.  2  GAS  COAL. 


Analvses  Coking 

.\'os.                  Mois.  V.  M.  F.  C.  Ash.  Sul.  Phos.  Time. 

1     0.40  1.66  87.26  10.68  0.69  0.007.5  72  hours 

2     0.13  1.95  89.26  8.66  1.05  0.0215  72  hours 

:;    .0.12  1.02  91.53  7.33  0.91  0.0135  72  hours 

4    0.15  0.69  86.43  12.73  1.15  0.07.50  48  hours 

5     0.17  0.87  82.56  16.40  1.04  0.02.50  72  hours 

6    0.22  1.64  88.59  9.5.5  1.14  0.0105  72  hours 

7     0.14  1.61  84.85  13.40  0.75  0.009  72  hours 


.Average    ..0.19         1.35         87.21  11.25         0.9G         0.0231 

LOCATION  OF  SAMPLES. 

.\nalyses 
Nos. 

1.  From  East  Bank  ovens,  one-fourth  of  a  mile  south  of  East  Bank,-  Fay- 

ette county,  12  ovens. 

2.  From  one  and  a  half  miles  north-east  of  Cannelton,  Fayette  County, 

Cannelton  Coal  Co.,  90  ovens. 

3.  From    Carbondale    mine,    one    mile    nortli-east    of    Cannelton,    Fayette 

County,  50  ovens. 
A.     From   Harewood  mine,   Marcwood,  Fayette  County,  K.  &  H.   C.  &  C. 

Co.,  80  ovens. 
.5.     Kanawha  ovens,  Mt.  Carbon,  Fayette  Comity,  G.  K.  C.  Co.,  69  ovens. 
0.     LonR  Acre  ovens.  Long  Acre,  Fayette  Comity,  K.  (.*v  TT.  C.  iSr  C.  Co., 

100  ovens. 
7.     Anstcd  ovens,  Gauley  Mt.  C.  &  C.  Co.,  I'.-iyrtic  (  Oiiiily,  150  ovens. 

The  Nos.  4,  5,  and  7  samples  werr  ex  idiiitls   imI   representative,  since 
the  corresponding  coal  analyses  do  not  ;i).;ree  uiili  the  lii^h  percentage  of 
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ash.  Also  the  coal  analyses  No.  13  and  19  are  too  high  in  ash  to  be  rep- 
resentative of  the  coal,  as  one  may  see  by  comparing  them  with  the  other 
analyses. 

The  "splint"  layers  appear  to  be  uniformly  higher  in  ash  than  the. 
"gas"  coal  divisions  of  the  bed. 

Mr.  Ray  V.  Hennen  also  collected  samples  from  two  mines 
at  the  head  of  Cabin  Creek,  2-J  to  3  miles  above  Decota,  at  the  end 
of  the  C.  &  O.  Railway  line,  in  1907,  and  these  were  analyzed 
by  Mr.  Leicester  Patton  as  well  as  all  the  remaining  samples  oi 
No.  2  Gas  cod,  the  results  of  which  are  given  in  Table  No.  5, 
page  393. 

The  No.  5  Mine  of  the  Republic  Coal  Company  is  located 
about  two  miles  and  a  half  south-east  of  Decota,  and  there  Mr. 
Hennen  obtained  the  following  data  concerning  No.  2  Gas  coal: 

Ft.       In. 

1.  Slate    

2.  Coal,  "mother",  local     0'     5  ."  1 

3.  Coal,  gas,  soft  2      6      | 

4.  Coal,   splint,   gray  0      3*     | 

5.  Coal,  soft,   gas  0      7       [■  No.  2  Gas  bed 4       lOi 

6.  Slate,  black,  hard  0      1 

7.  Coal,   gray,   splint  0      2 

8.  Coal,  soft  0    10 

9.  Slate  and  concealed 18." 

10.  Coal,   soft,    gas  1'  8" 

11.  Shale  1  3 

12.  Coal,  soft,  gas  0  2 

13.  Shale  0  3    }-  Eagle   Coal 6 

14.  Coal,  soft,  gas  1  8    j 

15.  Coal,  gray,    splint  0  3    | 

16.  Coal,    soft,    gas  1  0    J 

17.  Fire  clay  and  concealed 


Elevation  No.  2  Gas  coal  (aneroid),  1775  feet  A.  T. ;  Butts,  S.  78°  E. ; 
Faces,  S.  12°  W.;  Greatest  rise,  S.  56°  E. ;  Mine  capacity,  250  tons;  Men 
employed,  30;  Coal  shipped  mostly  west  for  steam  as  "run  of  mine"; 
Sample  from  Nos.  3,  4,  5,  7,  and  8,  for  analysis  of  which  see  Table  No.  5, 
page  393. 

A  bed  of  coal  is  reported  to  occur  40  to  50  feet  below  No.  2 
Gas  and  4  feet  thick.     Authority  for  mine  data,  F.  Haman,  Supt. 

The  Eagle  coal  has  thickened  up  here  to  over  6  feet,  includ- 
ing its  parting  slates,  as  against  2  to  3  feet  near  Decota,  thus 
illustrating  the  rapid  S.  E.  thickening  of  the  Kanawha  coals  after 
they  rise  to  daylight. 

Mine  No.  4  of  the  West  Virginia  Colliery  Company  is  just 
below  the  No.  3  Mine  of  the  Republic  Coal  Company  on  Cabin 
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Creek,  south  from  Decota,  and  there  Afr.  Hennen  obtained  the 
following-  data : 

Ft.       In. 

1.  Slate     

2.  Coal,  gas,   soft  3'     6  "  ] 

3.  Coal,  gray  splint       0      8       | 

4.  Coal,  gas,  soft  0      4      [No.  2  Gas 5         9j 

5.  Slate,  gra}'  0     0*    f 

6.  Coal,  gray  splint       0      2       | 

7.  Coal,  gas,  soft  1      1      J 

8.  Fire  clay  shale 

Elevation  (aneroid),  1635  feet  A.  T. ;  Butts,  N.  70°  E. ;  Faces, 
S.  20°  E. ;  Greatest  rise,  S.  55°  E. ;  Mine  just  being  opened  up  and  was 
only  25  feet  in  at  date  of  Mr.  Hennen's  visit  in  April,  1907  ;  Sample  from 
Nos.  2,  3,  4,  6,  and  7,  for  analysis  of  which  see  Table  No.  5,  page  393. 

The  Nuckolls  Mine  of  the  Paint  Creek  Colliery  Company  is 
located  one  mile  up  Hurricane  Branch  of  Paint  Creek,  Kanawha 
County,  and  there  Mr.  Hennen  obtained  the  following-  section  of 
the  No.  2  Gas  Coal  bed: 

Ft.       In. 

1.  Sandstone    

2.  Coal,  soft 2'     9  "  ] 

3.  Slate,    black 0      54     | 

4.  Coal,   soft 1      04     I-  .  .  .     4         9* 

5.  Bone    0      ij    | 

6.  Coal,   soft 0      5      J 

Elevation  (aneroid),  1330  feet  A.  T. ;  Butts,  N.  80°  E. :  Faces, 
S.  10°  E. ;  Greatest  rise,  S.  10°  E. ;  Mine  capacity,  200  tons ;  ]\Ien  em- 
ployed, 45 ;  Coal  shipped  east  and  west  for  steam  and  general  fuel  pur- 
poses ;  Sample  from  Nos.  2,  4,  and  6,  for  analysis  of  which  see  Table  No. 
5,  page  393. 

Greenbrier  Mine  No.  2  of  the  Paint  Creek  Colliery  Company 
is  on  Crane  Branch  of  Paint  Creek,  one-half  mile  above  Toms- 
burg,  Kanawha  County,  and  there  Mr.  Hennen  obtained  the 
following  data  concerning  No.  2  Gas  coo!: 

Ft.      In. 

1.  Sandstone     

2.  Coal,  soft,  some  Mil])linr  hands !!'   10  "  ] 

3.  Slate,    black o     ]  A     \  . .  .     i        G 

4.  Coal,  .soft 0     (iA    J 

5.  Fire  clay 

Elevation  (aneroid),  1360  feet  A.  'I'.:  Hntls,  N'.  :>:>'  F. ;  Faces, 
.S.  35°  E. ;  Greatest  rise,  .S.  35°  E. :  Mine  rapacity,  300  tons;  Men  i  em- 
ployed, 40;  Coal  shipped  casi  .ind  west  for  steam  and  general  fuel  pur- 
poses; Sample  from  Nos.  2  and  4,  for  analysis  of  which  see  Tal)le  No.  5, 
paj?e  393. 
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On  the  opposite  side  of  Crane  Branch  and  only  100  feet 
distant  from  Greenbrier  Mine  No.  2,  this  coal  exhibits  the  follow- 
ing section : 

Ft.      In. 

Sandstone   

Coal,  soft 2'    9"! 

Slate,    black 0      6    1-...     5        5 

Coal,  soft,  visible 2     2   J 

The  Chesapeake  Mining  Company's  No.  2  mine  in  this  same 
bed  is  located  on  Upper  Creek,  one-half  mile  south  of  Handley, 
Kanawha  County,  and  there  Mr.  Hennen  obtained  the  following 
data : 

Ft.      In. 

1.  Sandstone,  visible 20        0 

2.  Shales,   sandy 20        0 

3.  Coal,   soft.  Peerless 0         6 

4.  Shales,  sandy,  hard 4        0 

5.  Coal,  splint 0'     5  "  1 

6.  Coal,   soft 1      8      I 

7.  Slate,   gray 0      1      [...3         3i 

8.  Coal,   soft 0      24    r 

9.  Slate,  gray 0     7      | 

10.     Coal,   semi-splint 1      4      J 

Elevation  (aneroid),  695  feet  A.  T. ;  Butts,  E.  &  W.;  Faces,  N.  &  S. ; 
Greatest  rise,  S.  35°  E. ;  Mine  capacity,  150  tons;  Men  employed,  55;  Coal 
shipped  west  by  rail  and  river,  and  also  east  by  rail  for  steam  and  do- 
mestic purposes ;  Sample  from  Nos.  5,  6,  and  10,  for  analysis  of  which  see 
Table  No.  5,  page  303. 

The  Mecca  Mine  of  Carver  Bros,  of  Charleston  is  in  the 
No.  2  Gas  bed  on  a  branch  of  Morris  Creek,  f  mile  south  from 
Montgomery,  Fayette  County,  and  there  Mr.  Hennen  obtained 
the  following  data: 

Ft.      In. 

1.  Slate   

2.  Coal,  soft 0'     5  "  " 

3.  Slate    0     Of 

4.  Coal,  soft 0      9 

5.  Coal,   splint 0      3 

6.  Coal,   soit 0      8      }  . . .     5        9 

7.  Slate  and  coal 0     4f    |' 

8.  Coal,    soft 2      5      | 

9.  Slate    0      04    | 

10.  Coal,   soit 0      9      J 

11.  Fire  clay 

Elevation  (aneroid),  875  feet  A.  T. ;  Butts,  N.  81°  E. ;  Faces,  S.  9°  E. ; 

Greatest  rise,  S.  40°  E. ;  Mine  capacity,  300  tons ;  Men  employed,  75 ;  Coal 
shipped  east  and  west  for  steam  and  domestic  purposes;  Sample  from 
Nos.  4,  5,  6,  8,  and  10,  and  a  portion  of  7,  for  analysis  of  which  see  Table 
No.  5,  page  393. 
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"Under  a  massive  sandstone  and  20  feet  below  No.  2  Gas 
bed  another  coal  is  exposed  here  for  2  feet,  and  it  is  probably  a 
part  of  the  PozveUion  coal." 

The  Diamond  Mine  of  Carver  Bros.,  in  the  No.  2  Gas  coal, 
is  located  on  Tucker  Hollow,  a  branch  of  Armstrong  Creek, 
which  puts  into  the  latter  stream  a  mile  and  a  half  above  its 
mouth.  There  on  the  north  side  of  the  stream,  at  Opening  No. 
5,  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Sandstone,  massive,  and  shale 75        0 

2.  Coal,  Peerless,  soft,  streaks  of  sulphur 2      10 

3.  Slate,  6  inches  to  20  feet 1        3 

4.  Coal,  soft  0'     2"  ] 

5.  Slate,  black       0      1    | 

6.  Coal,  soit  1     4    }-No.2Gas 5        3 

7.  Slate,  black       0     3    j 

8.  Coal,  gas  3      5    J 

9.  Slate    ., 

Elevation  (aneroid),  1050  feet  A.  T. ;  Butts,  N.  81°  E. ;  Faces, 
S.  9°  E. ;  Greatest  rise,  S.  45°  E. ;  Mine  capacity,  350  tons ;  Men  employed, 
60;  Coal  shipped  west  by  rail  and  river,  and  east  by  r<ail  for  steam  and 
gas;  Mine  expected  soon  to  have  capacity  of  1000  tons  daily;  Sample 
from  Nos.  4  and  6,  for  analysis  of  which  see  Table  No.  5,  page  393 ; 
Authoritj'  for  mine  data,  J.  H.  Jackson,  Engineer  for  Carver  Bros. 

The  Peerless  coal  is  not  mined  here,  since  it  has  considerable 
sulphur  and  clinkers  badly.  The  slates  separating  it  from  the 
underlying  N'o.  2  Gas  coal  proper  are  in  places  only  6  to  10 
inches  thick,  and  the  overlying  coal  is  left  as  the  roof. 

Mr.  Hennen  took  another  section  of  the  same  measures  at 
the  "Knuckle"  of  the  Incline,  I  mile  N.  E.  of  No.  5  opening, 
which  gives  the  following : 

Ft.      In. 

1.  Sandstone,   massive 100        0 

2.  Coal,  Peerless,  soft 1         6 

3.  Shales,  sandy,  dark 10        0 

4.  Coal,    soit 1         6 

5.  Shales,  dark,   sandy 8        0 

6.  Coal,  No.  2  Gas 5        0 

No.  2  of  this  section  is,  according  to  Mr.  Hennen.  the  same 
bed  of  coal  as  No.  2  at  the  No.  5  opening,  while  No.  4  is  very 
irregular  and  disappears  entirely  to  the  south-west. 

The  "Kimherly"  Mine  of  the  Cardiff  Coal  Company  of 
Charleston  is  in  No.  2  Gas  coal,  just  south  from  Tucker  Hollow, 
on  Armstrong  Creek,  Fayette  County,  and  there  Mr.  Hennen 
obtained  the  following  data : 
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Ft.       In. 

1.  Sandstone    

2.  Coal,  Peerless,  soft 3        1 

3.  Slate,  black,  3"  to 1        6 

4.  Coal,   gas  1'     1"  1 

5.  Slate,    black,    1"    to    0     3    | 

6.  Coal,  soft  gas  0      8    |-  No.  2  Gas 5        3 

7.  Coal,  semi-splint  0      1 

8.  Coal,  soft  gas  3      3    J 

9.  Slate,    etc 

Elevation  (aneroid),  1100  feet  A.  T.;  Butts,  N.  81°  E.;  Faces, 
S.  9°  E. ;  Greatest  rise,  S.  9°  E. ;  Mine  capacity,  400  tons ;  Men  employed, 
75 ;  Coal  shipped  east  and  west  for  steam  and  domestic  purposes ;  Sam- 
ple from  Nos.  4,  6,  7,  and  8,  and  also  a  separate  sample  for  No.  2,  for 
analyses  of  which  see  Table  No.  5,  page  393.  The  Peerless  Coal,  No.  2,  is 
taken  down  only  in  the  main  entries,  and  then  only  when  the  parting  slate 
tfelow  is  thin.  It  is  left  for  the  roof,  although  the  analysis  shows  it  to 
be  a  coal  of  most  excellent  quality,  and  but  slightly  inferior  to  the  main 
No.  2  Gas  coal  below;  Authority  for  mine  data,  Frank  Williams,  mine 
foreman. 

The  "Columbia"  Mine  of  the  Cardiff  Coal  Company,  in  the 
No.  2  Gas  coal,  is  still  farther  south  on  Armstrong  Creek,  two 
miles  and  a  half  above  its  mouth,  and  there  Mr.  Hennen  ob- 
tained the  following  data: 

Ft.      In. 

1.  Slate,  good  roof 

2.  ,  Coal,  gas  0'     7  " 

3.  Slate,  black  0     4 

4.  Coal,  gas  0     4 

5.  Slate,  gray  0     Oi 

6.  Coal,  gas  2     2 

7.  "Mother"  coal,  0"  to  0     Oh 

8.  Coal,  gas  0     7 

9.  Slate,  concealed,  and  massive  sandstone 130        0 

10.  Coal,  Eagle,  old  opening  fallen  shut 

Elevation  No.  2  Gas,  coal  (aneroid),  1225  feet  A.  T. ;  Greatest  rise, 
S.  45°  E. ;  Mine  capacity,  250  tons ;  Men  employed,  35 ;  Coal  shipped 
mostly  east  for  steam  and  domestic  purposes ;  Authority  for  mine  data, 
Walter  Gill,  mine  foreman;  Sample  from  Nos.  2,  4,  6,  7,  and  8,  for  analy- 
sis of  which  see  Table  No.  5,  page  393. 

Loup  Creek  puts  into  the  Great  Kanawha  River  from  the 
south  at  Deepwater,  2  miles  above  the  mouth  of  Armstrong 
Creek,  and  on  the  east  side  of  the  former  creek,  7  miles  from 
Deepwater,  near  Page,  on  the  Virginian  Railway,  are  the  mines 
of  the  Loup  Creek  Colliery  Company.  Here  both  the  No.  2 
Gas  coal  arid  the  Eagle  bed  below  are  mined,  and  about  800  tons 
of  the  1000  daily  output  from  both  beds  is  mixed,  pulverized 
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and  converted  into  coke  in  bee-hive  ovens.  The  workings  in  the 
Eagle  bed  have  already  been  described  on  a  former  page  341. 
There  are  about  eight  separate  openings  into  No.  2  Gas  coal, 
180  odd  feet  above  the  Eagle  bed,  at  Page,  at  one  of  which, 
"No.  7",  Mr.  Hennen  secured  the  following  data : 

Ft.      In. 

1.  Sandstone  roof 

2.  Coal,   gas,    soft       3'     1"  ] 

3.  Coal,  splint  1      1    )■  Peerless 5'       4"  1 

4.  Coal,  soft,  gas  1      2    J  | 

5.  Slate,  gray,  soft,  20'  to 1         2    )-  . . .   10         2 

6.  Coal,  soft,  gas         0'     2"  ]  | 

7.  Bone  0      1    \No.  2  Gas 3        8    J 

8.  Coal,  soft,  gas  3      5    J 

Elevation  (spirit  level),  1716  feet  A.  T. ;  Butts,  N.  65°  E. ;  Faces, 
S.  25°  E. ;  Greatest  rise  (2  per  cent),  S.  22i°  E.;  Mine  capacity,  875  tons'; 
Men  employed,  231 ;  About  six-sevenths  of  the  coal  manufactured  into 
coke,  the  balance  shipped  east  and  west  for  fuel;  Authority  for  mine  data, 
J.  C.  A.  Taylor,  General  Manager;  One  sample  from  Nos.  2,  3,  and  4,  and 
another  from  Nos.  6  and  8,  for  analyses  of  which  see  Table  No.  5,  page 
393.  There  can  be  very  little  doubt  that  Nos.  2,  3,  and  4  represent  the 
Peerless  division  of  the  old  Campbell's  Creek  bed  since  Mr.  Hennen 
reports  that  the  parting  slate  No.  5  frequently  thickens  up  to  15  or  even 
20  feet,  and  that  then,  only  the  upper  or  Peerless  division  is  mined  which 
is  much  better  than  to  take  out  only  the  lower  division,  since  it  leaves  a 
possibility  of  sometime  taking  out  the  lower  or  'Wo.  2  Gas"  division 
proper,  whereas  if  the  lozver  were  first  mined,  there  would  be  little  hope 
of  ever  recovering  the  upper  one. 

It  is  interesting  to  compare  the  section  of  these  coals  here 
at  Page  with  those  at  the  "Kimberly"  and  "Diamond"  mines  on 
Armstrong  Creek,  sections  of  which  have  just  been  given  on  a 
preceding  page,  where  the  parting  shale  between  the  Peerless 
division  and  No.  2  Gas  coal  exhibits  quite  as  great  variations  in 
thickness  as  at  Page. 

The  analysis  of  the  coke  made  here  from  a  mixture  of  the 
No.  2  Gas  and  Eagle  coals  has  already  been  given  on  page  344. 

Mr.  Hennen  measured  the  following  general  section  with 
the  aneroid  in  descending  from  the  summits  above  the  mines  at 
Page: 

Ft.  In. 

Sandstone,  massive,  capping  knob 45  0 

Fire  clay,  visible  on  bench  (No.  5  Block?) 1  0 

Sandstone,  massive,  coarse,  and  concealed 1  10  0 

Coal,    blossom 

Sandstone,  and  concealed 10  0 

Coal,  visible,  soft   (Coalburgf) 0  6 
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Ft.  In. 

Slate,  black,  hard 0  10 

Concealed  and  mostly  sandstone 110  0 

Coal,    blossom 

Sandstone,   massive 80  0 

Coal,  splint,  clean,  visible  (Winifrede?) 3  0 

Concealed  and  massive  sandstone 105  0 

Coal,   blossom 

Sandstone,   massive 130  0 

Concealed  and  sandstone 65  0 

Coal,  Peerless 5  4 

Slate   1  2 

Coal,  No.  2  Gas 3  8 

Concealed  and   sandstone 60  0 

Coal,  Powellton,  clean 1  6 

Concealed  and  sandstone 50  0 

Limestone,  hard,  bluish,  Stockton 1  0 

Concealed  and  sandstone 70  0 

Coal,  Eagle,  including  partings 7  6 

Fire  clay,  sandstone  and  concealed 130  0 

Sandstone,   massive 50  0 

Shales,  sandstone  and  concealed  to  R.  R.  grade 300  0 


Total   . : 1370        6 

The  identifications  suggested  in  parentheses  are  by  the 
writer.  The  interval  between  No.  2  Gas  coal  and  the  Kanawha 
Black  Flint  cannot  be  less  than  600  feet  here,  and  may  be  more, 
and  hence  this  would  put  the  latter  stratum  well  up  toward  the 
summit  of  the  mountain,  while  the  base  of  the  section  is  probably 
near  the  top  of  the  Nuttall  sandstone,  so  that  the  1370  feet  repre- 
sented by  this  measurement  is  practically  all  of  the  Kanawha 
series. 

Smithers  Creek  puts  into  the  Great  Kanawha  River  from 
the  norLh,  opposite  Montgomery,  at  the  Kanawha-Fayette  County 
line,  and  four  miles  up  that  creek  at  the  mouth  of  Four  Mile 
Fork  is  Mine  No.  i  of  the  Columbus  Iron  and  Steel  Company,  in 
No.  2  Gas  coal,  where  Mr.  Hennen  obtained  the  following  data: 

Ft.  In. 

1.  Kanawha  Black  Flint 4  0 

2.  Concealed  and  massive  sandstone 560  0 

3.  Sandstone,   visible 40  0 

f  coal,  soft  0'     9"  ] 

4.  Coal,  Peerless  \  fire  clay  shale  6     0    J- 7        6 

t  coal,  soft  0      9    J 

5.  Sandy  shales,  and  black  slate 15        0 
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Ft.       In. 


1' 

6 

0 

2 

0 

4 

0 

2 

0 

4 

0 

10 

0 

04 

2 

04 

iVo.  2  Go-y 5 


6.  Coal,  splint 

7.  Gray  splint,  hard 
S.  Coal,  soft 
9.  Slate,  black,   hard,   li"  to 

10.  Cofl/,  splint,   gray 

11.  Coal,  soft 

12.  Slaty   fire  cla}^,  1"  to 

13.  Coal,   soft     - 

14.  Slate,  black 

Elevation  (aneroid),  920  feet  A.  T.;  Butts,  N.  754°  E.;  Faces 
S.  144°  E. ;  Greatest  rise,  "S.  45°  E. ;  Mine  capacity,  1000  tons;  Men  em- 
ployed, 150;  About  one-third  of  the  output  is  coked  and  the  product 
shipped  to  Columbus,  Ohio,  for  furnace  use,  the  balance  of  the  screened 
coal  being  shipped  west  by  rail  for  steam  and  domestic  purposes;  Sample 
from  Nos.  6,  7,  8,  10,  11,  and  13,  for  analysis  of  which  see  Table  No.  5, 
page  393 ;  Authority  for  mine  data,  John  Phillips,  Supt.  Above  the  top 
of  the  section  Mr.  Hennen  reports  mostly  massive  sandstone  to  the  sum- 
mits at  140  feet  above  the  Black  Flint  with  a  bench  (possibly  No.  5  Block 
coal)  at  105  feet  above  the  latter  horizon. 

A  sample  of  the  48  hour  coke  made  here  from  No.  2  Gas 
coal  yielded  on  analysis  the  following : 

Moisture    0.70 

Volatile    matter 0.95 

Fixed    carbon 85.45 

Ash   12.90 


Total    100.00 


Sulphur    0:47 

Phosphorus    0.012 

Boomer  Branch  puts  into  the  Great  Kanawha  from  the  north 

at  Harewood,  directly  opposite  the  mouth  of  Armstrong  Creek. 

The  Boomer  Coal  and  Coke  Company  has  mines  on  Boomer 

Branch,  and   at  one  mile  and  a  quarter  above  its  mouth   Mr. 

Hennen  obtained  the  following  data  at  its  Mine  No.  3  : 

Ft.      In. 

1.     .Slalc,  good  roof 

Coal,  gas 


No.  2  Gas 6 


Coal,  splinty  1     3 

Coal,  gas,  soft  0     2 

Slate,  black,  hard,  2"  0      1 
Coal,  splinty  0    10 

Coal,  gas,  soft  3     3 

Slate,  sandstone  and  concealed 160 

Coal,  Eagle,  with  partings 5 


Elevation  No.  2  Gas  coal  (aneroid),  1100  feet  A.  T. ;  Butts,  N.  45°  E. ; 
Faces,  S.  45°  E. ;  Greatest  rise,  S.  45°  E. ;  Mine  capacity,  1000  tons ;  Men 
employed,  120;   Miirli  oi  the  coal  shipped  to   South  Chicago  and  manu- 
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factured  into  coke  in  by-product  ovens,  also  to  Lakes  for  domestic  and 
general  fuel  uses ;  Authority  for  mine  data,  J.  W.  Elswick,  mine  foreman ; 
Sample  from  Nos.  2,  3,  4,  6,  and  7,  for  analysis  of  which  see  Table  No.  5, 
page  393. 

The  Ft.  Defiance  Coal  and  Coke  Company  has  opened  a 
mine  in  No.  2  Gas  coal,  on  the  south  side  of  the  Great  Kanawha 
River  opposite  the  mouth  of  Gauley,  and  were  nearly  ready  to 
begin  coal  shipments  when  Mr.  Hennen  visited  the  mine  in 
March,  1907.  He  reports  the  following  section  at  the  Defiance 
mine: 

Ft.  In. 

1.  Slate    

2.  Coalj  Peerless,  soft,  visible  at  crop  only 3  0 

3.  Slate  and  shale  at  crop 2  6 

4.  Coal,  soft  3'     6"  ] 

5.  Coal,  splint,  hard  0      8     j-  No.  2  Gas 5  8 

6.  Coal,   soft  1      6    J 

7.  Concealed 40  0 

f  coal  1'  10"  ] 

8.  Coal,  Powellton  ]  fire  clay     0     3    }■ 4  2 

[coal  2      1    J 

9.  Shales  and  concealed 400  0 

10.  Sandstone,  massive  and  concealed  to  top  of  Nuttall  sand- 

stone and  base  of  Kanawha  series 220  0 

11.  Nuttall  sandstone  to  bed  of  Great  Kanawha  River 60  0 

Elevation  No.  3  Gas  coal  (spirit  level),  1390  feet  A.  T. ;  Butts, 
N.  75°  E. ;  Faces,  S.  15°  E. ;  Greatest  rise,  S.  43°  E. ;  Sample  from  Nos. 
4,  5,  and  6,  for  analysis  of  which  see  Table  No.  5,  page  393.  The  sample 
was  taken  from  near  the  crop,  and  hence  is  high  in  oxygen.  Mr.  Philip 
Konrad,  Secretary  and  Treasurer  of  the  Ft.  Defiance  Company,  Kanawha 
Falls,  is  authority  for  the  tide  elevation  of  A'^o.  2  Gas  coal  at  this  point. 

The  Nuttall  sandstone  makes  the  bed  of  the  Great  Kanawha 
River  here,  and  it  is  over  a  hard  ledge  of  the  same  which  the 
river  makes  its  vertical  plunge  at  the  celebrated  "Falls",  just 
below  the  line  of  Mr.  Hennen's  section. 

The  3  feet  of  coal  just  above  the  main  No.  2  Gas  is  un- 
doubtedly the  same  bed  whose  interval  above  the  latter,  on 
Morris  Creek,  Armstrong,  and  Loup,  varies  from  6  inches  to 
20  feet,  and  which  the  vv^riter  in  1S84  identified  with  the  Peerless 
member  or  division  of  the  Campbells  Creek  coal  bed  of  the  Mai- 
den region,  30  miles  below.  If  we  should  add  700  feet  to  the 
top  of  this  section  for  the  interval  from  No.  2  Gas  coal  up  to  the 
top  of  the  Roaring  Creek  sandstone,  above  the  Kanazvha  Black 
Flint,  zve  gel    (670-1-700')    1370  feet   for  the  thickness  of  the 
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Upper  Pottsville,  or  Kanawha  series,  the  700  feet  being  the 
thickness  of  these  higher  measures  at  Ansted,  only  a  few  miles 
distant,  as  determined  by  the  careful  instrumental  measurements 
of  Maj.  Wm.  N.  Page.  This  total  agrees  very  closely  with  the 
other  measurements  in  the  region,  made  by  Maj.  Page,  Clark  & 
Krebs,  Mr.  Hennen^  and  the  writer. 

The  Lynchburg  Colliery  Company  of  Wyndal,  Fayette 
County,  has  a  mine  in  the  No.  2  Gas  coal  on  the  Gauley  Branch 
of  the  C.  &  O.  R.  R.,  about  one  mile  above  Gauley  Bridge,  where 
Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Coal  (Peerless)  gas,  exposed  at  crop 2        6 

2.  Shales,  bluish 15        0 

r  coal,  gas       2'     7"  1 

3.  Coal,  No.  2  Gas  i  coal,  splint    1      1     [ 4         0 

[  coal,  gas  0  4  J 
Elevation  (aneroid),  1380  feet  A.  T.;  Butts,  N.  80°  E. ;  Faces, 
S.  10°  E. ;  Greatest  rise,  S.  50°  E. ;  Mine  capacity,  400  tons;  Men  em- 
ployed, 75 ;  Coal  shipped  mostly  east  for  steam  and  general  fuel  purposes ; 
Authority  for  mine  data,  J.  C.  Grisinger,  mine  foreman;  Sample  from  the 
three  divisions  of  No.  2  Gas  coal,  for  analysis  of  which  see  Table  No.  5, 
page  393. 

Here  we  have  the  same  Peerless  coal  bed  which  in  the  sec- 
tion at  the  Defiance  mine,  two  miles  distant,  is  only  3'  6"  above 
the  No.  2  Gas  coal,  with  this  interval  increased  to  15  feet.  The 
writer  once  observed  the  same  interval  even  30  feet  thick  only 
a  few  hundred  yards  from  this  mine,  and  he  also  measured  (with 
barometer)  the  following  section  in  descending  from  the  Lynch- 
burg mine  to  Gauley  River  : 

Ft.  In. 

Shales    

Coal,  Peerless 2  6 

Shales,  and  sandy  beds 18  0 

Coal,  No.  2  Gas *. 4  0 

Shales,  sandstone  and  concealed  reported  to  contain  the  Powell- 
ton  coal  with  a  thickness  of  4  feet,  including  partings 130  0 

Coal,  Eagle,  old  opening  fallen  shut 

Shelly  sandstone  160  0 

Black  slate 10  0 

Shales,    gray 10  0 

Sandstone,  coarse,  massive  and  concealed 70  0 

Coal,  blossom  (Middle   JVar  EagleF) 

Concealed  witli  shale  bcnclics  at  70  feet,  and  140  feet 230  0 

Sanflstonc,  massive,  grayish  white,  and  pink 70  0 

Shales,  dark  to  C.  &  O.  R.  R.  level 10  0 

Nuttall  sandstone,  gray,  and  very  massive  to  Gauley  River 40  0 

Total    754        6 


No.  2  Gas 3 
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The  Gamoca  Coal  Company  of  Gamoca,  Fayette  County, 
W.  Va.,  has  mines  on  No.  2  Gas  coal  about  three  miles  up  Gauley 
River  from  Gauley  Bridge,  and  there  Mr.  Hennen  obtained  the 
following  data: 

Ft.       In. 

1.  Sandstone,   massive 

2.  Slate,  full  of  fossil  plants,  0"  to 3        0 

3.  Coal,   gas,    soft    2'    3" " 

4.  Slate,  soft  0"  to  0      1 

5.  Coal,  gas  0      4 

6.  Coal,  splint  0      3 

7.  Coal,  gas  0     8 

8.  Slate    . . ; 

Elevation  (aneroid),  1270  feet  A.  T. ;  Butts,  N.  80°  E. ;  Faces, 
S.  10°  E. ;  Greatest  rise,  S.  50°  E. ;  Mine  capacity,  100  tons;  Men  em- 
ployed, 80;  Coal  shipped  mostly  east  for  steam  and  general  fuel  purposes; 
Authority  for  mine  data,  M.  G.  Campbell  and  J.  M.  Campbell,  Supts. ; 
Sample  from  Nos.  3,  5,  6,  and  7,  for  analysis  of  which  see  Table  No.  5, 
page  393. 

The  Deits  Colliery  Company  of  Wyndal,  Fayette  County, 
has  a  mine  in  No.  2  Gas  coal  two  miles  above  Gamoca,  and  there 
Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Sandstone,  massive,  visible 25        0 

2.  Slate,  0"  to 2        0 

3.  Coal,  gas,  top  6"  semi-splint  2'     7  "  ] 

4.  Slate,  gray,  1"  to  0     3i    | 

5.  Coal,  gas  0     6!-  No.  2  Gas 4        2i 

6.  Coal,  splint  0      6 

7.  Coal,  gas  0     4     J 

8.  Slate,  hard 

Elevation  (aneroid),  1125  A.  T.;  Butts,  N.  70°  E.;  Faces,  S.  10°  E.; 
Greatest  rise,  S.  50°  E. ;  Mine  capacity,  400  tons;  Men  employed,  100; 
Coal  shipped  east  and  west  for  steam  and  general  fuel  purposes ;  Author- 
ity for  mine  data,  T.  A.  Deitz,  Supt. ;  Sample  from  Nos.  3,  5,  6,  and  7, 
for  analysis  of  which  see  Table  No.  5,  page  393.  The  gray  slate,  No.  4, 
sometimes  disappears  entirely. 

The  Columbus  Coal  Company  of  Columbus,  Ohio,  operates 
a  mine  at  Vaughan,  Nicholas  County,  owned  by  the  Paint  Creek 
Colliery  Company.  This  mine  is  at  the  mouth  of  the  Rock  Camp 
Fork  of  Twenty  Mile  Creek,  and  there  Mr.  Hennen  obtained  the 
following  data : 
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Ft.      In. 

1.  Sandstone   

2.  Slate,  0"  to 0        4 

3.  Coal,   splint  0'     3"  1 

4.  Coa/,  semi-splint  2     3    [No.  2  Gas 3      11 

5.  Slate,  blue,  hard,  4"  to  0     7    [ 

6.  Coal,  gas,   soft  0    10   J 

Elevation  (aneroid),  800  feet  A.  T. ;  Butts,  S.  78°  W.;  Faces, 
N.  12°  W. ;  Greatest  rise,  S.  40°  E.;  Mine  capacity,  100  tons;  Men  em- 
ployed, 13;  Coal  shipped  west  for  steam  and  general  fuel  purposes;  Sam- 
ple from  Nos.  3,  4,  and  6,  for  analysis  of  which  see  Table  No.  5,  page  393. 

A  bore  hole  starting  40  feet  below  No.  2  Gas  coal  is  reported 
to  have  passed  through  the  Eagle  Coal  at  80  feet  with  a  thickness 
of  30  inches. 

Messrs.  Kraft  &  Evans  of  Ansted,  Fayette  County,  have 
recently  opened  a  mine  in  the  Ansted,  or  No.  2  Gas  bed,  one- 
fourth  mile  north  of  Ansted,  and  there  Mr.  Hennen  secured  the 
following  data : 

Ft.      In. 

1.  Sandstone    

2.  Slate    

3.  Coal,  soft 0'  10" 

4.  Slate,    gray,    soft 0     6 

5.  Coal,  soft 0     2 

6.  Slate,    black 0      1    [No.  2  Gas..     6      11 

7.  Coo/,   soft 1      9    f 

8.  Coal,  semi-splint 1      6    | 

9.  Slate,  1"  to    (sometimes  15') 1      0    j 

10.  Coal,  gas,  soft  with  2"  bone  in  middle.   1      1    J 

11.  Slate    

Elevation  (aneroid),  1690  feet  A.  T. ;  Butts,  N.  65°  E. ;  Faces, 
S.  25°  E. ;  Greatest  rise,  S.  30°  E. ;  Mine  capacity,  125  tons;  Men  em- 
ployed 10;  Coal  shipped  east  by  rail  for  domestic  and  general  fuel  pur- 
poses with  the  Gauley  Mountain  Coal  Company's  output ;  Sample  from 
Nos.  3,  5,  7,  and  8,  for  analysis  of  which  see  Table  No.  5,  page  393. 

This  mine  was  formerly  operated  only  for  local  and  domestic 
purposes,  but  has  recently  been  opened  up  for  commercial  ship- 
ments along  with  the  product  of  the  Gauley  Mountain  Coal  Com- 
pany's mines  at  Ansted. 

The  slate  No.  9  varies  greatly  in  thickness,  sometimes  thin- 
ning away  entirely,  and  again  increasing  to  15  feet  or  more. 
When  it  thickens  the  coal  (No.  10)  below  is  not  mined. 

The  No.  2  Gas  coal  comes  out  of  the  Guyandotte  River  on 
its  south-eastward  rise,  near  the  southern  boundary  of  Lincoln 
County,   about   half-way    between    Ferrellsburg   and    P.ig   Creek. 


No.  2  Gas 7 
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It  has  not  been  opened  except  for  domestic  use,  until  we  come 
to  the  vicinity  of  Big  Creek,  where  the  Prudential  Coal  and 
Mining  Company  of  Cleveland,  Ohio,  has  recently  opened  the 
same  for  commercial  shipments  about  one-fourth  mile  below  Big 
Creek  Station,  and  there  Mr.  Hennen  obtained  the  following  data  : 

Ft.      In. 

1.  Slate,  good  roof 

2.  Coal,  semi-splint  0'    4" 

3.  Coal,  splint  1     8 

4.  Coal,  splint,  hard  1      8 

5.  Coal,  gas  0      4 

6.  Slate,   bluish,   0"   to     0     3 

7.  Coal,  splint,  6"  to         0      4 

8.  F.  C.  shale  1      6 

9.  Coal,  gas,  slaty             0    11 
10.  Slate  and  concealed  to  R.  R.  level,  640'  A.  T 50        0 

Elevation  (aneroid)  690  feet  A.  T. ;  Butts,  S.  20°  E. ;  Faces  N.  70°  E. ; 
Greatest  rise,  S.  40°  E. ;  Mine  capacity,  100  tons ;  Men  employed,  8 ;  Coal 
shipped  for  steam  and  domestic  purposes;  Sample  from  Nos.  2,  3,  4,  5 
and  7,  for  analysis  of  which  see  Table  No.  5,  page  393. 

The  Stone  Branch  Mine  of  the  Stone  Branch  Coal  and  Coke 
Company  is  in  No.  2  Gas  coal,  about  one  mile  and  a  half  above 
Big  Creek,  Logan  County,  and  there  Mr.  Hennen  obtained  the 
following  data : 

Ft.      In. 

1.  Sandstone    

2.  Coal,  semi-splint  2'     0  "  ] 

3.  Slate  .(not  present  always)     0     Oi    j-  No.  2  Gas 3        7^ 

4.  Coal,  semi-splint,  hard  1     7     J 

5.  Slate,  and  concealed  with  a  coal  3'  thick  40'  above  base 140        0 

Elevation  No.  2  Gas  coal  (aneroid),  795  feet  A.  T. ;  Butts,  S.  30°  E. ; 
Faces,  N.  60°  E. ;  Greatest  rise,  S.  40°  E. ;  Mine  capacity,  300  tons;  Men 
employed,  21 ;  Coal  shipped  east  and  west  for  steam  and  domestic  pur- 
poses; Authority  for  mine  data,  Asa  Young,  mine  foreman;  Sample  from 
Nos.  2  and  4,  for  analysis  of  which  see  Table  No.  5,  page  393. 

The  three  feet  of  coal  at  100  feet  below  No.  2  Gas  and  40 
feet  above  the  track  here  is  very  probably  the  Eagle  bed  with  the 
interval  separating  it  from  the  coal  above  very  mu-ch  reduced. 

Southward  from  this  the  No.  2  Gas  coal  continues  rising 
rapidly  toward  the  crest  of  the  Warfield  anticHnal,  and  one-third 
mile  above  Stony  Branch,  we  come  to  the  mines  of  the  Big 
Creek  Coal  Company  of  Logan,  W.  Va.,  and  there,  at  opening 
No.  1,  Mr.,  Hennen  obtained  the  following  data: 


No.  2  Gas 4 
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Ft.      In. 

1.  Sandstone   

2.  Slate,  0"  to 0        6 

3.  Coal,   semi-splint,  hard     0'  10" 

4.  Coal,  semi-splint  1      6 

5.  Coal,  splint  0      7 

6.  Coal,  semi-splint  0      7 

7.  F.  C.  shale,  soft  i"  to      0     2 

8.  Coal,  semi-splint,  6"  to     0      4 

9.  Slate,  and  concealed  to  R.  R.  with  3'  coal  near  middle 190        0 

Elevation  No.  2  Gas  coal  (aneroid),  835  feet  A.  T. ;  Butts,  S.  30°  K; 
Faces,  N.  60°  E. ;  Greatest  rise,  S.  40°  E. ;  Mine  capacity,  250  tons ;  Men 
employed,  35 ;  Used  for  steam  and  domestic  fuel  purposes ;  Authority  for 
mine  data,  John  Early,  mine  foreman ;  Sample  from  Nos.  3,  4,  5,  6,  and  8, 
for  analysis  of  which  see  Table  No.  5,  page  393. 

As  we  pass  on  up  the  Guyandotte  the  No.  2  Gas  coal  keeps 
rising  rapidly  south-eastward  and  at  Chapmansville  attains  an 
elevation  of  930  feet  A.  T.,  and  at  Pecks  Mill,  four  miles  and  a 
half  farther  south-east,  attains  an  elevation  of  550  to  600  feet 
above  the  level  of  the  railroad,  or  over  1200  feet  A.  T. 

Here  we  find  the  crest  of  the  great  Warfield  arch  and  it 
crosses  the  C.  &  O.  R.  R.  470  yards  above  the  59th  M.  P.,  or 
nearly  three-fourths  mile  above  Pecks  Station,  which  is  just  below 
the  mouth  of  Mill  Creek. 

The  No.  2  Gas  coal  has  been  opened  for  domestic  uses  near 
the  crest  of  the  arch  on  the  land  of  Mr.  Peck,  where  it  varies  in 
thickness  from  4'  8"  to  7'  in  thickness,  and  has  a  slate  parting  1" 
to  8"  thick  near  center.  There  are  no  commercial  mines  as  yet 
shipping  coal  from  the  No.  2  Gas  bed  between  Chapmanville  and 
Logan  owing  to  the  great  height  of  the  coal  above  the  level  of 
the  railway  grade.  It  will  doubtless  furnish  much  good  coal, 
however,  although  the  middle  parting  may  be  rather  thick  at 
some  localities  like  that  above  the  Draper  mine,  at  Logan,  where 
the  parting  shales  attain  a  thickness  of  4f  feet,  with  2^  feet  of 
coal  both  above  and  below. 

Whether  the  WarHcld  fault  reaches  the  Guyandotte  River  is 
not  certainly  known,  although  Dr.  H.  M.  Payne  is  inclined  to 
think  that  it  does.  However,  after  passing  the  crest  of  the  great 
arch  the  rocks  begin  dipping  S.  E.  and  at  Logan  the  No.  2  Gas- 
coal  is  down  to  975  feet  A.  T.,  a  drop  of  225  feet  from  the  crest 
of  the  Warfield  arch,  near  Pecks  Mill,  six  miles  below. 
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The  No.  2  Gas  coal  has  not  yet  been  operated  at  Logan  on 
the  Guyandotte,  but  on  Island  Creek  just  above  and  on  Dingus, 
three  miles  above  Logan,  there  are  several  mines  in  this  coal. 

The  Ft.  Branch  Coal  Company  of  Parisburg,  Virginia,  has 
a  mine  on  this  coal  on  Dingus  Run,  about  three  miles  east  of 
Logan,  and  there  Mr.  Hennen  obtained  the  following  data: 

Ft.      In. 

1.  Sandstone    

2.  Coal,   splint  0'     1"] 

3.  Coal,  semi-splint  1    10    | 

4.  Coal,  bony  splint   (rejected)   0     4}-  No.  2  Gas 4        6 

5.  Slate,   black  0     4    I 

6.  Coal,  semi-splint  1    11   J 

7.  Slate    0        4 

8.  Sandstone,   hard 

Elevation  (aneroid),  855  feet  A,  T. ;  Butts,  S.  40°  E. ;  Faces, 
N.  50°  E. ;  Greatest  rise,  N.  40°  W. ;  Mine  capacity,  100  tons;  Men  em- 
ployed, 20;  Coal,  "run  of  mine",  shipped  west  for  steam  and  domestic 
purposes ;  Authority  for  mine  data,  F.  R.  Kitchen,  mine  foreman ;  Sample 
from  Nos.  2,  3,  and  6,  for  analysis  of  which  see  Table  No.  5,  page  393. 

The  Ethel  Mine  of  the  Ethel  Coal  Company  of  Bramwell, 
W.  Va.,  is  on  farther  up  Dingus  Run,  and  there  Mr.  Hennen 
obtained  the  following  data : 


Ft.      In. 


1.  Slate    

2.  Coal,  splint  0'     6  ' 

3.  Coal,  semi-splint,  hard       2      3 

4.  Slate,    black,    hard  0      3 

5.  Coal,  semi-splint  0      9 

6.  Slate,   black  0     04 

7.  Coal,  splint  1      3 

8.  Slate    


No..  2  Gas 5        04 


Elevation  (aneroid),  920  feet  A.  T.;  Butts,  S.  40°  E. ;  Faces, 
N.  50°  E. ;  Greatest  rise,  N.  40°  W. ;  Mine  capacity,  125  tons;  Men  em- 
ployed, 30 ;  Coal  shipped  mostly  west  for  steam  and  domestic  purposes ; 
Authority  for  mine  data,  Henry  Hall,  mine  foreman;  Sample  from  Nos. 
3,  5,  and  7,  for  analysis  of  which  see  Table  No.  5,  page  393. 

The  Logan  Coal  Company  of  Roanoke,  Virginia,  also  has  a 
mine  on  Dingus  Run  near  that  of  the  Ethel  Company,  and  there 
Mr.  Hennen  obtained  the  following  data : 


383 


THE    KANAWHA   SERIES. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 


} 


Ft.      In. 


Sandstone   

Slate,  4"  to 0 


Coal,  splint  0'  3  " 

Coal,    semi-splint,  iiard    1  8i 

Coal,  splint  0  6 

Slate,  black,  hard  0  5 

Coal,  semi-splint  0  9 

Coal,  splint,  hard  0  1 

Coal,  semi-splint  1  1 

Slate   


\No.  2  Gas 4 


9i 


Elevation  (aneroid),  910  feet  A.  T.;  Butts,  S.  50°  E. ;  Faces, 
N.  40°  E. ;  Greatest  rise,  N.  45°  W. ;  Mine  capacity,  300  tons;  Men  em- 
ployed, 22 ;  Coal  shipped  west  for  steam  and  domestic  purposes ;  Authority 
for  mine  data,  R.  S.  Baldwin,  Supt. ;  Sample  from  Nos.  3,  4,  5,  7,  8,  and  9, 
for  analysis  of  which  see  Table  No.  5,  page  393. 

The  Odd  Mine  of  the  Odd  Coal  Company  is  just  south  from 
the  Logan  Mine,  and  there  Mr.  Hennen  obtained  the  following- 
data: 

Ft.      In. 

1.  Sandstone   

2.  Coal,  semi-splint 

3.  Slate,  black,  hard 

4.  Coal,  semi-splint 

5.  Coal,   gra}'-   splint,   hard 

6.  Coal,  semi-splint 

7.  Slate   

Elevation  (aneroid),  905  feet  A.  T. ;  Butts,  S.  50°  E. ;  Faces, 
N.  40°  E. ;  Greatest  rise,  N.  45°  W. ;  Mine  capacity,  150  tons;  Men  em- 
ployed, 13 ;  Coal  shipped  west  for  steam  and  general  fuel  purposes ;  Sam- 
ple from  Nos.  2,  4,  5,  and  6,  for  analysis  of  which  see  Table  No.  5,  page 
393. 


2' 

4 

0 

5 

0 

9 

0 

1 

1 

3 

\No.  2  Gas 4 


10 


The  Rex  Mine  of  the  Rex  Coal  and  Coke  Company  is  just 
across  Dingus  Run  from  the  Logan  Mine,  and  there  Mr.  Hennen 
obtained  the  following  data : 

Ft.      In. 

1.  Slate    

2.  Coal,    semi-splint    (Given    by   mine    boss,    not    seen    by    Mr. 

Hennen)  Alma? 4        0 

3.  Sandstone    70        0 

4.  Slate,  0"  to 1        6 


6. 

7. 

8. 

'.). 
10. 
11. 


Coal,  semi-splint  2' 

Coal,  splint  0 

Coal,  Ka«,  soft  o 

Slate,    black,    Imrd  0 

Coal,  splint  0 

Coal,  semi-splijit  1 

Slate  


No.  2  Gas 5 
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Elevation  (aneroid),  905  feet  A.  T. ;  Butts,  S.  50°  E. ;  Faces, 
N.  40°  E. ;  Greatest  rise,  N.  45°  W. ;  Mine  capacity,  150  tons;  Men  em- 
ployed, 25 ;  Coal  shipped  west  for  steam  and  domestic  purposes ;  Sample 
from  Nos.  5,  6,  7,  9,  and  10,  for  analysis  of  which  see  Table  No.  5,  page 
393.  No.  2  would  probably  represent  the  Alma  coal  of  Tug  River,  or  the 
Peerless  of  the  Great  Kanawha  region. 

All  of  the  mines  on  Dingus  Run  are  operated  under  lease 
from  the  Dingus  Run  Coal  Company. 

There  are  several  mines  on  the  No.  2  Gas  seam  along  Island 
Creek,  which  puts  into  the  Guyandotte  from  the  south  at  Logan, 
One  of  these,  the  Gay  Mine,  owned  by  the  Gay  Coal  and  Coke 
Company,  of  Shamokin,  Pa.,  is  on  the  north  side  of  Island  Creek, 
one  mile  from  Logan,  and  there  Mr.  Hennen  obtained  the  follow- 
ing data: 

Ft.      In. 

1.  Slate,  good  roof 

2.  Coal,  semi-splint  1'  11"  ] 

3.  Coal,  splint,  gray,  hard  0      1    j 

4.  Coal,  semi-splint  0      6     [No.  2  Gas...     5         7 

5.  Bone  (some  places  gray  shale,  hard  2"  0      1    | 

6.  Coal,  semi-splint  3      0   J 

7.  Slate,  and  concealed  and  sandstone 190        0 

8.  Coal,  Eagle 4        0 

Elevation  No.  2  Gas  coal  (spirit  level),  872.95  feet  A.  T. ;  Butts, 
S.  40°  E.;  Faces,  N.  50°  E. ;  Greatest  rise,  N.  &  E. ;  Mine  capacity,  350 
tons ;  Men  employed,  75 ;  Coal  shipped  mostly  west  for  steam  and  do- 
mestic purposes;  Authority  for  mine  data,  G.  E.  Shipe,  bookkeeper;  Sam- 
ple from  Nos.  2,  3,  4,  5,  and  6,  for  analysis  of  which  see  Table  No.  5,  page 
393. 

The  Eagle  coal  shows  near  level  of  the  railway  siding  about 
15  feet  above  Island  Creek.  It  is  mined  for  local  purposes  a 
few  hundred  yards  below. 

The  Monitor  Coal  and  Coke  Company  of  Shamokin,  Pa., 
has  mines  one-half  mile  above  the  Gay  Company's  mine  on  Island 
Creek  at  one  mile  and  a  half  above  Logan,  and  there,  at  Monitor 
No.  I,  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Sandy  slate,  hard,  good  roof 

2.  Coal,  semi-splint  1'     1  "  ] 

3.  Coal,  splint  1      4      {  No.  2  Gas 5         9^ 

4.  Slate,  black,  hard,  6"  to  0      3      f 

5.  Coal,  splint,  hard  3      li    J 

6.  Slate,   and   concealed 40         0 

7.  Coal,  Powellton 4         6 

Elevation  (aneroid),  830  feet  A.  T. ;  Butts,  S.  36°  E.;  Faces, 
N.  54°  E. ;  Line  of  strike,  N.  60°  E. ;  Mine  capacity,  450  tons;  Men  em- 
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ployed,  125 ;  Coal  shipped  mostly  west^  some  east  for  steam  and  domestic 
purposes ;  Authority  for  mine  data,  J.  E.  Barlow,  Supt. ;  Sample  from 
Nos.  2,  3,  and  5,  for  analysis  of  which  see  Table  No.  5,  page  393. 

The  Pozvellton  coal  No.  7  is  exposed  in  a  ravine  near  the 
mine,  and  this  is  the  same  coal  operated  at  the  "Draper"  mine 
just  below  Logan. 

The  Yuma  Mine  of  the  Yuma  Coal  and  Coke  Company  of 
Potts ville,  Pa.,  is  only  a  short  distance  above  the  Monitor  Mine, 
and  there  Mr.  Hennen  obtained  the  following  data : 


Ft.      In. 


1.  .Slate,  sandj',  hard,  good  roof., 

2.  Coal,  semi-splint  1'     1  '' 

3.  Coal,  splint  0      9 

4.  Coal,  gas  0      94 

5.  Slate,  black,  hard,  2"  to  0      1 

6.  Coal,  splint  1      8 

7.  Coal,  semi-splint  1    11 

8.  Slate   


No.  2  Gas 6         34 


Elevation  (aneroid),  800  feet  A.  T. ;  Butts,  S.  30°  E.;  Faces, 
N.  60°  E. ;  Greatest  rise,  S.  60°  W. ;  Mine  capacity,  200  tons ;  Men  em- 
ployed, 20;  Coal  shipped  mostly  west  for  steam  and  domestic  use;  Au- 
thority for  mine  data,  W.  L.  Stephens,  mine  foreman ;  Sample  from  Nos. 
2,  3,  4,  6,  and  7,  for  analysis  of  which  see  Table  No.  5,  page  393. 

The  Cora  Mine  of  the  Cora  Coal  and  Coke  Company  of 
Bluefield,  W.  Va.,  is  in  No.  2  Gas  coal,  at  Cora  Station  on  Island 
Creek,  two  miles  above  Logan,  and  there  Mr.  Hennen  obtained 
the  following  data : 

Ft.      In. 

1.  Slate,  good  roof,  sandy 

2.  Coal,  semi-splint        0'     9  "  ] 

3.  Coal,  splint,  hard       0    11       I 

4.  Cofl/,  gas,  soft  0     3      \  No.  2  Gas 5        64 

.5.     Slate,  Mack.  14"  to  0     04 

6.  Coal,  splint,  hard      3      7      J 

7.  Slaty  fire  clay,  &c 

Elevation    (aneroid),    815    feet    A.    T. :    Butts,    N.    45°    W. ;    Faces, 

5.  45°  W. ;  Mine  capacity,  150  tons;  Men  employed,  23;  Run  of  mine  coal 
shipped  south  and  west  for  steam ;  Authority  for  mine  data,  C.  W.  Jones, 
Supt. ;  Sample  from  Nos.  2,  3,  4,  and  6,  for  analysis  of  which  see  Table 
No.  r>,  page  393. 

Mr.  Hennen  measured  the  followinq-  section  witli  the  barome- 
ter in  desccnrlini,''  from  the  lop  nf  a  hi,t;h  knol)  at  Cora: 
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SECTION  AT  CORA. 

Feet.        Feet. 

Sandstone,  massive,  capping  high  knob 65  to      65 

Concealed  and  shales 15  to      80 

Sandstone,  massive,  coarse,  brownish  gray 75  to     155 

Shales  and  concealed 30  to    185 

Sandstone,  massive 55  to    240 

Shales  and  concealed 5  to    245 

Sandstone,    massive 65  to    310 

Shales  and  concealed 5  to    315 

Sandstone,  coarse,  grayish  white  (big  cliffs)  and  concealed.  .140  to    455 

Shales  and  concealed 50  to     505 

Sandstone,    massive 35  to    540 

Concealed  and  shales 35  to     575 

Coal,  blossom,   Winifredef 

Sandstone,  massive  to  bench 80  to    655 

Concealed  and  massive  sandstone 100  to    755 

Coal,  blossom,  Thacker? 

Massive  sandstone,  and  concealed 280  to  1035 

Coal,  No.  2  Gas 5i  to  1040i 

Concealed  35  to  1075i 

Coal,  Powellton  (Draper) 44  to  1080 

Sandstone  and  concealed  to  Island  Creek 70  to  1180 

It  is  quite  probable  that  the  coarse  sandstone  whose  top 
comes  at  315  feet  is  the  great  Roaring  Creek  sandstone  at  the 
top  of  the  Kanawha  series,  and  that  the  "Big"  coal  bed  (Stockton- 
Lewiston)  of  the  region  comes  in  the  concealed  interval  some- 
where near  the  middle  of  this  140  feet,  which  would  place  it 
about  650  feet  above  the  base  of  No.  2  Gas  coal. 

The  United  States  CocU  and  Oil  Company  of  Boston,  Mass., 
has  within  the  last  four  years  installed  at  Holden,  on  Island 
Creek,  four  miles  above  Logan,  one  of  the  most  complete  mining 
plants  in  the  State. 

The  No.  2  Gas  bed  comes  only  a  few  feet  above  the  level  of 
the  valley  at  Holden  and  so  far  it  is  the  only  bed  that  has  been 
mined  upon  the  large  property  (12,000  acres)  owned  by  the 
company. 

/The  coal  is  a  mixture  of  splinty  and  softer  layers  in  nearly 
equal  proportion,  and  thus  makes  a  splendid  coal  for  shipment 
as  a  fuel. 

Mr.  Hennen  obtained  the  following  results  from  Mine  No.  i 
of  the  U.  S.  Coal  and  Oil  Company ; 
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Ft.      In. 

1.  Slate,  good  roof 

2.  Coal,   semi-splint  0'     9  "  1 

3.  Coal,  splint  1      6      ) 

4.  Shale,  gray,  hard  0      Ih    [  No.  2,  Gas 6      105 

5.  Coal,  semi-splint    0    11 

6.  Coal,  splint  1      0 

7.  Coal,  semi-splint    2      7 

8.  Slate    : 

Elevation  (aneroid),  725  feet  A.  T. ;  Butts,  N.  27°  W. ;  Faces, 
N.  63°  E. ;  Greatest  rise,  N.  27°  W. ;  Mine  capacity,  1200  tons ;  Men  em- 
ployed, 160 ;  Coal  shipped  west,  "lump"  and  "egg"  for  domestic,  and 
"run-of-mine"  and  "slack"  for  steam  purposes ;  Authority  for  mine  data, 
J.  M.  Moore,  mine  foreman ;  Sample  from  Nos.  2,  3,  5,  6,  and  7,  for 
analysis  of  which  see  Table  No.  5,  page  393. 

Mine  No.  2  of  this  company  is  also  at  Holden,  just  above  the 
drainage  level  of  Island  Creek,  and  there  Mr.  Hennen  obtained 
the  following  data: 

Ft.      In. 

1.  Slate,  hard,  excellent  roof 

2.  Coal,  semi-splint  0'     9"  ] 

3.  Coal,  gray,   splint  1      6    I 

4.  Slate,  or  gray  shale,  hard     0      2    J-A'^o.  2Ga.y 6        8 

.5.     Coal,  gray  splint,  mostly      1     9    | 

6.  Coal,  semi-splint  2     6   J 

7.  Slate   

Elevation    (spirit  level),   725   feet  A.  T. ;   Butts,   N.  27°   W. ;  Faces, 

5.  63°  W. ;  Greatest  rise,  N.  27°  W. ;  Mine  capacity,  1800  tons ;  Men  em- 
ployed, 178 ;  Coal  shipped  mostly  west  for  steam  and  domestic  purposes ; 
Authority  for  mine  data,  G.  W.  Lax,  mine  foreman ;  Sample  from  Nos. 
2,  3,  5,  and  6,  for  analysis  of  which  see  Table  No.  5,  page  393. 

From  both  of  these  mines  screened  coal  of  lump  to  t.^'^ 
sizes  is  shipped  for  domestic  use,  and  "run-of-mine"  and  screen- 
ings for  steam.  Much  of  the  coal  goes  west  by  the  Ohio  River 
from  the  vicinity  of  Huntington,  where  the  coal  is  unloaded  into 
coal  barges  direct  from  the  C.  &  O.  Railway  cars. 

Under  date  of  December  1,  1007,  Mr.  E.  V.  d'Invilliers,  the 
flistinguished  geologist  of  Philadelphia,  has  published  a  report 
on  the  property  of  the  U.  S.  Coal  and  Oil  Company,  in  which  the 
chemical  composition  and  character  of  the  No.  2  Gas  coal  has 
been  very  thorough! >'  determined  and  discussed.  The  following 
extracts  from  Mr.  fl'TinilUcrs'  report  are  pertinent  here: 

CHEMISTRY  OF  THE  COAL.  -"The  quality  of  the  coal  may  l)e  hest 
judged  by  the  several  analyses  r)f  the  samples  secured  from  the  active 
mine;  coal  openings  faced  upon  the  oiilcrop  and  from  coal  as  loaded  on 
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the  railroad  cars  for  shipment.  In  sampling  the  coal  in  the  mines,  cuts 
were  made  from  top  to  the  bottom  of  the  seam,  excluding  the  binder  slate. 
These  cuts  were  made  in  widely  distributed  parts  of  the  mines — at  the 
faces  of  the  main  and  right  and  left  entries — broken  up  finely,  and  after 
thorough  mixing  were  quartered,  the  two  opposite  quarters  being  taken 
for  analysis.  The  following  table  shows  the  analyses  of  the  mine  sam- 
ples, by  Messrs.  A.  S.  McCreath  &  Son,  Chemists,  of  Harrisburg,  Penn. : 


A'nalyses:    Island  Creek  Seam:   Active  Mines. 


Mine. 


Volatile      Fixed 
Water.     Matter.     Carbon.     Sulphur. 


No.   1 1.104 

No.    2 1.176 

No.    3 1.348 

No.    4 1.274 

No.    5 1.210 

No.    6 1.274 

Yuma*  ....1.084 

Average    ..1.196 


39.276 
39.104 
37.322 
37.836 
39.690 
38.256 
38.306 

38.541 


50.099 
52.122 
53.706 
52.780 
50.982 
50.782 
53.193 

51.952 


2.401 
1.758 
1.794 
2.170 
2.558 
2.248 
1.447 

2.054 


Total 
Ash.  Thickness. 
Ft.  In. 
7.120 
5.840 
5.930 
5.940 
5.560 
7.440 
5.970 


4i 

5i 

61 

5 

3 

3 


6.257 


Coal 
Sampled. 

Ft.  In. 

6  71 
4 
2 
5 
4 
2 

14 
31 


"To  get  some  idea  of  the  quality  of  the  coal  as  shipped,  as  well  as  to 
check  the  analyses  of  the  coal  from  inside  the  mines,  samples  were  taken 
of  the  coal  from  loaded  railroad  cars  at  the  mines,  which  yielded  the  fol- 
lowing results  on  analysis : 


Analyses:    Island  Creek  Coal  from  Railroad  Cars. 


Character          No.  of  R.              Volatile  Fixed 

Mine.                    of  Coal.            R.  Cars.  Water  Matter  Carbon  Sul.  Ash. 

1,  Sand  4..Rune-of-mine                    6-        1.410    37.220  54.978  1.502  4.890 

2 Lump  over  li  in.             3         1.176     40.014  52.092  1.228  5.490 

2 Slack  through  li  in.         3         L268     37.452  51.005  2.575  7.700 

"The  first  analysi.s  of  the  run-of-mine  coal  from  mines  Nos.  1,  3,  and 
4  shows  a  lower  percentage  of  sulphur  and  ash  than  the  analyses  from 
the  samples  taken  in  the  same  mine.  This  was  anticipated,  however,  as 
on  the  cars  it  was  noticed  that  the  coal  contained  sulphur  balls,  which 
were  readily  observed  and  not  included  in  the  sample,  while  the  samples 


* — "The  Yuma  mine  does  not  belong  to  the  U.  S.  C.  &  O.  Co.,  but  is 
located  close  to  its  property  on  the  west  side  of  main  Island  Creek,  about 
one  mile  from  its  mouth. 
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taken  in  tise  mine,  cut  from  top  to  bottom  of  seam,  included  every  por- 
tion except  the  excluded  slate  parting.* 

"The  analysis  of  the  lump  coal  over  a  li  inch  screen  shows  a  still 
lower  percentage  of  sulphur ;  but  this  is  counterbalanced  by  the  natural 
and  larger  percentage  of  both  sulphur  and  ash  in  the  slack  coal  through 
a  li  inch  screen,  as  the  greater  portion  of  impurities  always  goes  in  the 
finer  coal.  It  shows,  however,  that  the  screened  coal  is  the  cleaner 
product,  and  for  this  reason,  as  well  as  the  larger  size  of  the  coal,  it 
should  and  does  command  a  much  higher  price  in  the  market.  About 
70%  of  the  output  goes  over  the  li-inch  screens  as  lump  and  30%  through 
as  slack. 

"Separate  analyses  of  each  bench  of  coal,  above  and  below  the  binder, 
furnished  by  Mr.  W.  G.  Wilkins,  Piti  "  d: 


Island  Creek  Seam:    Analyses  by  Crowell  &  Peck. 

Upper  bench 
above  binder 
26  in.  coal. 

Moisture    0.83 

Volatile    matter 40.02 

Fixed  carbon 49.10 

Ash   8.76 

Sulphur    1.29 

Total    100.00 

Coke    58.57 

"It  will  be  seen  that  the  average  analysis  very  closely  coincides  with 
the  average  analysis  of  the  mine  samples  secured  during  the  recent  ex- 
amination and  recorded  in  the  first  table.  Some  samples  of  coal  were 
secured  during  1889,  when  a  reconnoissance  examination  was  made  of  this 
and  adjoining  territory.  The  location  of  the  openings  sampled,  and 
graphic  section  of  the  bed,  are  shown  on  the  General  Map  by  numbers 
coq-esponding  to  those  given  in  the  following  table,  all  taken  from  out- 
crop facings,  and  in  some  cases  excluding  portions  of  the  bed  not  firm 
enough  for  sampling: 


Lower  l)ench 

Both  benches 

below  binder 

Av.  analysis 

50  in.  coal. 

76  in.  coal. 

1.04 

0.97 

39.30 

39.54 

51.38 

50.60 

6.04 

6.98 

2.24 

1.91 

100.00 

100.00 

58.69 

58.65 

* — "These  conditions  were  suggested  to  the  management  during  the 
sampling.  There  is  nothing  unique  about  such  conditions,  as  they  apply 
lo  all  comparisons  between  mine  and  commercial  samples.  But  in  (he  rase 
of  a  coal  containing  normally  2%  of  sulphur,  niori'  rigorous  inspection  of 
cars  before  sliipnicnt  is  demanded,  and  will  undoubtedly  result  in  ihe  in- 
creased reputation  of  the  coal  niul  an  incrcniml  in  price  received  from 
product  of  the  mines. 
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Analyses:    Island  Creek  Seam,  by  A.  S.  McCreath. 
Samples  Secured   in  1889    by    McCreath    and    d'lnvilliers. 

Map                           Volatile      Fixed                                      Total  Coal 

No.             Water.     Matter.     Carbon.     Sulphur.     Ash.  Thickness.  Sampled. 

Ft.  In.  Ft.  In. 

2*    1.676         39.124         52.229          1.221          5.750          5       1  5       0 

4    1.291         38.364         53.542         1.134         5.667         7       1  6     11 

5    1.575          37.596         54.130          1.075          5.625          5       0  4     10 

7    2.612  36.483  54.947  0.793  5.165  6  2  6  1 

8    1.684  37.961  55.182  0.868  4.305  5  9  5  9 

9    2.046  35.499  54.355  0.640  7.460  6  4  6  3 

10    1.562  36.523  57.325  0.635  3.955  8  3  8  2 

14    1.254  34.811  55.207  0.773  7.955  11  lOi  8  6 

16    2.620  34.805  52.584  1.661  8.330  7  4  6  2 

17t    1.384  37.131  56.694  0.491  4.300  5  0  4  4 

Average    ..1.770         36.830         54.620         0.929         5.851         6       9*         6       2i 

"The  above  analyses  show  a  much  lower  percentage  of  sulphur,  and 
a  shghtly  lower  percentage  of  ash,  than  the  analyses  of  the  recent  sam- 
ples secured  from  the  active  mines,  some  of  the  impurities  probably  hav- 
ing leached  out  through  weathering.  All  the  analyses  tend,  however,  to 
show  that  the  Island  Creek  seam  of  coal  is  essentially  a  gas  coal  in  chem- 
ical composition,  with  a  rather  higher  percentage  of  sulphur — average  of 
2% — but  a  favorable  percentage  of  ash.  On  accotmt  of  the  hard  and 
blocky  structure  of  the  coal,  it  has  proven  to  be  a  good  steaming  coal,  an 
excellent  domestic  fuel  and  a  product  which  bears  the  roughest  transporta- 
tion without  weathering  or  breakage. 

"The  Island  Creek  seam  of  coal,  in  comparison  with  the  coals  of  com- 
peting fields,  suffers  by  analysis  only  in  the  percentage  of  sulphur  contents. 
And  yet  as  a  steam  and  domestic  coal,  and  especially  as  a  locomotive  fuel, 
it  has  given  the  greatest  satisfaction  apparently,  and  can  still  be  improved 
hy  care  and  inspection. 

"Burned  under  the  boilers  at  the  mines  for  power,  it  exhibited  perfect 
combustion,  yielding  a  fine  gray-white  ash,  absolutely  devoid  of  clinker, 
and  as  in  any  event  fully  one-third  of  its  sulphur  would  be  volatilized,  if 
all  existed  as  of  mineral  iron  pyrites,  the  resultant  ash  should  not  contain 
much  above  one  per  cent. 

"Tests  of  the  coal  by  the  Semet-Solvay  Co.,  Syracuse,  N.  Y.,  developed 
results  significant  of  its  steaming  qualities.  The  upper  bench  of  the 
Island  Creek  seam,  24  to  26  inches  thick,  yielded  14,347,  and  the  lower 
bench  of  50  inches  14,812  British  Thermal  Units. 

"The  indicated  calorific  value  of  this  coal  from  these  figures  is  little 
short  of  remarkable.     It  is  not  excelled  by  any,  and  is  equalled  by  few, 


* — This  analysis  is  from  a  sample  secured  during  the  recent  examina- 
tion, but  was  placed  with  the  analyses  secured  in  1889,  because  it  was  the 
only  recent  sanjple  which  was  taken  from  weathered  outcrop  coal,  as  were 
all  the  samples  in  1889. 

t — Not  opened  fully  to  the  floor,  which  accounts  for  the  thin  section. 
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of  the  coals  of  similar  chemical  composition  shipped  from  the  Kanawha 
or  other  competitive  fields. 

"The  value  of  the  coal  to  the  consumer  is  the  percentage  of  carbon 
and  volatile  matter.  Sulphur  has  a  heating  value  of  one-fourth  as  great 
as  either  combustible  w^hen  occurring  as  sulphide  of  iron,  but  has  no  heat- 
ing value  when  present  in  the  forms  of  sulphate  of  lime  and  organic 
sulphide.    Ash  and  moisture  are  of  no  value. 

"The  significance  of  the  relation  and  value  of  total  combustible  in 
anj'  fuel  to  the  inert  constitutents  of  sulphur,  moisture  and  ash  has  been 
expressed  in  a  very  striking  manner  in  a  pamphlet  recently  issued  by  one 
of  the  large  producers  of  Pittsburg  Gas  and  Steam  Coal.  To  quote  from 
this  statement : 

'It  costs  one-fourth  of  1%  of  the  total  heating  value  of  the  combusti- 
bles to  drive  oft'  and  superheat  one  per  cent,  of  moisture  in  coal.  Where 
the  moisture  runs  up  to  10%  and  12%,  as  it  does  in  Western  coals,  the 
loss  is  half  again  as  great  for  each  per  cent,  of  moisture.  If  the  delivered 
price  per  ton  is  $3.00  on  the  following  coals : 

Composition.  1.  Pittsburg  2.  Medium  Grade.  3.  Western 

Gas  Coal.  Steam  Coal.  Coal. 

Carbon  and  volatile  matter...         93%  86%  75% 

Sulphur    1  3  5 

Moisture    1  3  10 

Ash   5  8  10 

The  results  are  of  combusti- 
ble per  ton  of  coal 1860  lbs.  1720  lbs.  1500  lbs. 

'Subtracting  the  loss  in  combustible  matter  to  drive  off  the  moisture 
purchased,  the  results  are  per  net  ton  (in  round  figures)  :  Pittsburg  Gas 
Coal,  1855  lbs.;  Medium  Steam,  1705  lbs.;  Western,  1465  lbs.  Or,  in 
other  words,  if  a  good  Pittsburg  gas,  or  a  steam  coal  such  as  New  River 
or  Pocahontas,  costs  $3.00  per  ton  delivered,  the  consumer  cannot  afford 
to  pay  more  than  $2.75  per  ton  for  the  No.  2  Coal  or  $2.50  for  No.  3. 
Intelligent  saving  in  the  cost  of  power  and  fuel  is  becoming  more  and 
more  a  factor  in  industrial  economics. 

"By  reference  to  Island  Creek  analyses  in  last  table  on  page  12,  it 
will  be  seen  that  both  run-of-mine  and  lump  coal  samples  of  coal  on  rail- 
road cars  yield  about  92%  of  total  combustible  and  about  5%  ash,  and 
constitute  high-grade  No.  1  coal  as  above  defined,  with  a  slight  excess  of 
sulphur,  while  the  slack  coal  (30%.  of  product)  with  885%  combustible; 
8%  ash;  2.5%  sulphur  is  classified  as  second  grade  coal. 

"In  view  of  the  somewhat  high  average  sulphur  reported  in  the 
Island  Creek  coals — 2.054%  in  the  mine  samples  and  1.632%  for  car 
samples — it  seemed  advisable  to  have  determined  the  fusibility  of  the  ash 
and  its  character,  and  the  chemical  combination  of  the  sulphur  in  order 
to  confirm,  if  possible,  by  analysis,  the  apparent  absence  of  cHnkering 
these  coals  show  when  burned  under  boilers  and  on  locomotives,  and  the 
reason  for  their  excellent  steaming  qualities. 

"Accordingly  equal  portions  of  the  seven  samples  of  run-of-mine  coal 
taken  from  Mines  Nos.  1  to  6  and  from  six  railroad  cars  were  submitted 
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to  Messrs,  A.  S.  McCreath  &  Sons,  Harrisburg,  for  analysis  and  discus- 
sion of  these  features.  From  a  rather  long  and  technical  report  sub- 
mitted, the  following  extracts  are  taken : 

ASH  OF  COAL. 

The  sulphur  in  the  coal  exists  as  follows : 

Sulphur  as  iron  pyrites 1.384% 

Sulphur  as  sulphate 0.008 

Sulphur  as  organic  sulphide 0.672 

Total  sulphur .2.063 

Total  sulphur  from  individual  analysis 3.061 

Silica 2.22% 

Oxide  of  iron 1.73 

Alumina   1-44 

Lime 0.48 

Magnesia 0.14 

Undetermined  0.10 

Total  ash 6.11% 

Total  ash  reported  by  separate  analysis 6.103% 

Calculated  to  percentage  the  composition  of  the  coal  in  ash  is  :- 

Silica  : 36.33% 

Oxide  of  iron 28.31 

Alumina    23.56 

Lime  7.85 

Magnesia 2.29 

Undetermined 1.66 

Total   100.00% 

Some  of  the  coal  coked  yields  60%,  analyzing: 

Fixed   carbon 87.994% 

Sulphur L823 

Ash    10.183 

Total   100.00% 

'Little  specks  of  a  reddish-brown  color  show  throughout  the  ash 
when  burnt  off  in  a  crucible,  as  though  each  particle  of  iron  pyrites  has 
burned  off  separately  without  any  tendency  to  fusion;  nor  is  there  the 
slightest  evidence  of  fusion  in  the  ash  when  burned  off  under  the  full 
heat  of  a  Bunsen  burner. 

'The  lime  in  the  coal  we  have  shown  to  be  present  for  the  most  part 
as  carbonate- — ^for  a  separate  test  shows  that  0.31%  lime  in  the  coal  is 
soluble  in  very  dilute  hydrochloric  acid.  This  lime  does  not  exist  as  a 
sulphate,  for  a  test  of  the  sulphur  soluble  in  dilute  hydrochloric  acid  shows 
only  0.008%. 

'In  regard  to  the  use  of  this  coal  for  steam  and  domestic  purposes 
we  would  say  that  it  ought  to  make  a  first-class  fuel.  For  producer-gas 
(especially  the  lump  coal  with  1.228%  sulphur :  E.  V.  d'l.)  it  ought  also 
to  be  quite  desirable.  .  .  .  Some  works  are  now  using  coal  with 
satisfaction  where  the  percentage  of  ash  is  somewhat  greater  and  that  of 
volatile  matter  somewhat  less,  while  the  sulphur  runs  up  to  practically 
14%.'  - 

"This  report  may  be  considered  thoroughly  satisfactory  and  confirm- 
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atory  of  the  commercial  value  of  the  Island  Creek  product  elsewhere 
expressed.  Its  classification  as  a  high-grade  steam  and  possibly  gas  coal — 
comparable  in  heat  units  and  total  combustible  with  the  best  Pittsburg, 
except  in  a  slight  excess  of  sulphur — has  already  been  stated.  Its  adapt- 
ability for  use  in  gas-producers  is  shown  by  the  following  comparative 
analyses  with  two  of  the  Standard  Pittsburg  fuels,  which  are  in  large 
demand  for  this  purpose. 

Island  Creek     Lattimer  Screened       Ellsworth  R.  O.  M. 
Lump  Coal.      Westmoreland,  Pa.     Washington  Co.,  Pa. 

Moisture    1.176%  1.60%  1.05% 

Volatile  matter 40.014  36.53  36.65 

Fixed  carbon 53.320  56.03  57.25 

Ash    5.490  5.84  5.05 

Sulphur    1.228  .53  0.91 

"Chemically  considered  there  is  but  little  difference  in  these  three 
coals ;  all  show  standard  composition,  and  while  the  run-of-mine  and 
slack  coal  from  the  Island  Creek  mines  yield  from  1.5%  to  2.5%  sulphur, 
the  screened  coal  (70%)  is  an  extremely  good  fuel,  and  could  still  be 
improved  with  better  inspection  and  shipment. 

"Its  value  as  a  gas  coal,  for  illuminating  purposes,  should  be  made 
a  matter  of  practical  test.  Similarly,  it  would  be  advisable  to  look  into 
the  possibility  of  crushing  and  washing  the  nut  and  slack  coal  (30%)  to 
test  its  value  for  coking  purposes.  The  analyses  of  the  crucible  coke 
from  unwashed  R.  O.  M.  coal  already  recorded  shows  that  while  the  per- 
centage of  ash  is  well  within  the  limit  of  a  first-class  metallurgical  fuel, 
the  sulphur  is  certainly  too  high  for  blast  furnace  use.  It  would  be  better 
perhaps  to  first  wash  the  nut  and  slack,  to  reduce  both  sulphur  and  ash 
slightly,  so  as  to  bring  the  former  down  to  li%  in  the  coke  and  the  ash 
perhaps  to  8i  or  9%,  and  carry  the  tests  out  in  by-product  ovens  to  ascer- 
tain yield  of  gas,  tar  and  ammonia. 

"The  lower  (Eagle?)  (It  is  the  POWELLTON,  I.  C.  W.),  seam  of 
coal — 70  feet  +  beneath  Island  Creek  seam  and  locally  known  as  the 
"Four  Foot  Seam" — was  opened  at  only  two  places  during  the  recent 
inspection,  fit  for  sampling. 

"Two  additional  samples  were  obtained  during  the  examination  of 
1889,  and  all  are  included  in  the  following  table : 

Powellton  (1.  C.  W.)  Four  Foot  (Eagle?)  Seam: 
Analyses  by  A.  S.  McCreath  &  Son. 


Map 

Volatile 

I'ixed 

Total 

Coal 

No. 

Water. 

.Matter. 

Carbon. 

.Sulphur. 

Ash. 

Thickness. 

Sampled. 

19    

..1.771 

10.006 

-.1.943 

1.427 

4.S.-.0 

4 

4       4 

20    

.  .1.028 

:i7..-.82 

.-.4.123 

1.287 

5.380 

4       1 

3       5 

22    

..l..'i72 

35.763 

.'•.8.47.''. 

0.48.-. 

3.70,-) 

4       4 

3       f. 

23    

..1.034 

38.961 

.'>5.230 

0.875 

3.900 

4      11 

4       0 

Average 

..l..'>02 

38.078 

54.943 

1.018 

4.4.')9 

4       5.{ 

3     lit 

TABLE  NO.  5,  ANALYSES  OF  KANAWHA  COALS. 


Air  Dried  Samples. 

Same  Samples  Corrected  for  Moisture. 

PROXIMATE. 

ULTIMATE 

Calo. 
B.T.U. 

Calcu. 
B.T.U. 

No 

PROXIMATE. 

ULTIMATE 

Calo. 
B.T.U. 

No. 
Nos. 

Coal. 
V.  M. 

' 

' 

Calcu. 
B.T.U. 

Mois. 

V.  M. 

F.  C. 

Phos. 

Ash. 

Sul. 

C. 

H. 

0. 

N. 

Nos. 

Mois. 

F.  C. 

Phos. 

Ash. 

Sul. 

C. 

H. 

0. 

N. 

1   

..0.75 

30.45 

62.63 

.010 

6.17 

2.13 

79.64 

4.64 

6.34 

1.03 

14454 

14065 

1   

..1.08 

30.35 

62.42 

.001 

6.15 

2.12 

79.43 

4.68 

6.60 

1.08 

14407 

14033 

2   

..0.75 

31.00 

63.12 

.006 

5.13 

1.42 

80.46 

4.71 

7.05 

1.24 

14693 

14134 

2   

..1.08 

30.90 

62.90 

.006 

5.18 

1.42 

80.18 

4.76 

7.28 

1.84 

14656 

14098 

3    

..1.00 

33.05 

60.24 

.097 

6.71 

1.78 

79.09 

5.44 

7.64 

1.02 

14569 

14161 

3    

..1.52 

38.88 

59.92 

.097 

6.68 

1.77 

78.68 

6.50 

8.02 

1.08 

14494 

14277 

4    

..0.85 

33.60 

60.48 

.055 

6.07 

1.46 

79.64 

5.67 

7.70 

1.02 

14719 

14504 

4    

..1.49 

33.39 

60.08 

.056 

5.04 

1.46 

79.13 

6.74 

8.17 

1.08 

14625 

14472 

6    

..0.75 

33.31 

60.12 

.006 

5.82 

1.27 

79.69 

4.83 

7.26 

1.14 

14304 

14073 

6    

..1.03 

33.88 

69.94 

.006 

5.81 

1.27 

79.47 

4.86 

7.45 

1.14 

14264 

14047 

6    

..0.90 

32.20 

60.96 

.007 

5.94 

0.69 

79.91 

4.89 

7.72 

1.17 

14398 

14070 

6    

..1.78 

31.92 

60.41 

.007 

5.89 

0.59 

79.21 

4.99 

8.38 

1.16 

14272 

13971 

7   

..1.22 

33.38 

62.56 

.008 

2.85 

1.34 

80.00 

5.33 

9.21 

1.27 

14875 

14280 

7    

..1.33 

33.34 

62.48 

.008 

8.85 

1.34 

79.91 

5.34 

9.89 

1.27 

14859 

14274 

8    

..1.20 

32.18 

60.07 

.021 

6.55 

1.45 

77.60 

4.40 

9.06 

1.04 

13884 

13369 

8    

..1.35 

32.13 

59.98 

.021 

6.64 

1.46 

77.38 

4.42 

9.17 

1.04 

13864 

13341 

9    

.  .0.96 

32.65 

62.36 

.011 

4.04 

1.11 

80.60 

4.90 

8.17 

1.28 

14650 

14160 

9    

.  .1.23 

32.57 

62.17 

.011 

4.03 

1.11 

80.88 

4.93 

8.37 

1.28 

14609 

14126 

10    

..0.92 

33.08 

60.94 

.011 

5.06 

1.16 

80.19 

4.90 

7.49 

1.80 

14369 

14173 

10    

..1.13 

33.01 

60.81 

.011 

6.05 

1.16 

80.03 

4.92 

7.64 

1.80 

14339 

14148 

11    

..0.94 

29.96 

64.21 

.001 

4. 39 

1.32 

80.19 

5.33 

7.70 

1.09 

14599 

14406 

11    

..1.31 

29.85 

63.96 

.001 

4.88 

1:32 

79.90 

5.37 

7.96 

1.09 

14545 

14370 

12   

..1.00 

35.00 

61.02 

.002 

2.98 

0.66 

82.36 

5.56 

7.74 

0.96 

15093 

14841 

12    

..1.38 

34.87 

60.78 

.002 

8.97 

0.66 

82.09 

5.60 

7.98 

0.96 

15036 

14808 

13    

..1.16 

32.64 

59.53 

.012 

6.67 

0.84 

79.12 

4.82 

7.37 

1.18 

1443S 

14088 

13    

..1.37 

32.67 

59.40 

.012 

6.66 

0.84 

78.96 

4.84 

7.53 

1.18 

14408 

13999 

14    

..0.90 

32.55 

60.75 

.056 

5.80 

0,84 

79.84 

4.81 

7.53 

1.18 

14487 

14047 

14    

..1.07 

32.50 

60.64 

.066 

6.79 

0.84 

79.71 

4.83 

7.65 

1.18 

14461 

14031 

15    

..1.65 

32.60 

62.94 

.007 

2.01 

0.82 

80.45 

5.56 

9.38 

1.20 

15052 

14444 

15    

..2.18 

38.41 

62.58 

.007 

8.89 

0.88 

79.99 

5.62 

9.80 

1.20 

14976 

14383 

16    

..0.75 

33.50 

60.35 

.009 

5.40 

0.91 

79.09 

5.44 

8.28 

1.24 

14231 

14270 

16    

..1.81 

33.35 

60.06 

.009 

6.38 

0.91 

78.73 

6.49 

8.61 

1.24 

14166 

14207 

17    

..1.00 

32.35 

62.62 

.004 

4.03 

0.72 

79.91 

6.44 

9.02 

1.16 

14785 

14314 

17 

..1.37 

38.83 

68.38 

.004 

4.02 

0.72 

79.62 

6.48 

9.28 

1.16 

14670 

14277 

18   

..1.05 

33.45 

59.41 

.004 

6.09 

0.80 

78.55 

5.11 

8.68 

1.07 

14187 

13944 

18 

..1.40 

33.36 

59.18 

.004 

6.07 

0.80 

78.88 

5.15 

8.93 

1.07 

14078 

13905 

19    

..1.83 

32.72 

59.80 

.001 

6.65 

0.89 

79.09 

5.44 

8.32 

0.95 

14558 

14354 

19    

..2.32 

33.66 

59.49 

.001 

6.63 

0.89 

78.70 

6.50 

8.67 

0.95 

14485 

14210 

20    

..1.20 

34.50 

60.37 

.007 

3.93 

0.82 

79.91 

6.56 

9.01 

1.09 

14838 

14390 

80    

..1.94 

34.84 

59.98 

.007 

3.90 

0.82 

79.32 

6.64 

9.56 

1.08 

14721 

14310 

21    

..1.68 

36.22 

64.93 

.014 

7.17 

1.91 

74.67 

4.87 

10.16 

1.28 

13561 

13170 

21    

.  .1.86 

36.16 

64.83 

.014 

7.16 

1.91 

74.54 

4.89 

10.28 

1.28 

13537 

13151 

82    

..1.86 

35.74 

56.53 

.013 

5.87 

2.14 

75.80 

4.92 

10.80 

1.07 

13516 

13238 

22    

.  .1.96 

35.71 

66.46 

.013 

5.87 

8.14 

76.13 

4.93 

10.86 

1.07 

13503 

13226 

23    

..2.00 

33.90 

55.27 

.016 

8.83 

1.49 

74.08 

4.85 

9.63 

1.12 

13475 

13089 

23 

..2.14 

33.85 

55.19 

.016 

8.82 

1.49 

73.98 

4.86 

9.73 

1.12 

13456 

13077 

24    

..1.60 

35.10 

58.77 

.006 

4.53 

0.98 

80.63 

4.78 

7.79 

1.27 

14256 

14133 

24    

..1.91 

34.99 

58.58 

.006 

4.62 

0.98 

80.39 

4.82 

8.02 

1.37 

14210 

14099 

26    

..1.25 

33.03 

58.86 

.005 

6.86 

0.62 

76.97 

4.61 

9.69 

1.25 

13614 

13333 

86    

..1.52 

32.94 

58.70 

.006 

6.84 

0.68 

76.76 

4.64 

9.89 

1.25 

13577 

13289 

26    

..1.26 

31.65 

57.90 

.009 

9.30 

1.29 

74.03 

4.37 

9.82 

1.19 

12906 

12776 

86    

..1.52 

31.47 

57.73 

.009 

9.89 

1.29 

73.83 

4.40 

10.01 

1.19 

12871 

12747 

27    

..1.66 

32.40 

61.19 

.005 

4.76 

0.74 

80.73 

4.44 

8.13 

1.20 

14268 

13893 

87   

..1.84 

32.34 

61.07 

.005 

4.75 

0.74 

80.68 

4.46 

8.27 

1.20 

14240 

13878 

28    

..1.55 

33.55 

58.60 

.008 

6.30 

0.66 

80.46 

4.41 

6.98 

1.19 

14093 

13924 

88    

..1.82 

33.46 

58.44 

.008 

6.88 

0.66 

80.33 

4.44 

7.11 

1.19 

14064 

13909 

89   

..1.30 

36.70 

57.66 

.008 

4.34 

1.55 

79.58 

4.91 

8.43 

1.19 

14198 

14048 

29    

..1.68 

36.58 

57.47 

.008 

4.33 

1.55 

79.33 

4.94 

8.66 

1.19 

14153 

13996 

80   

..1.08 

35.62 

59.25 

.012 

4.05 

1.99 

77.92 

5.25 

9.67 

1.12 

14183 

13919 

30    

..1.11 

36.61 

59.83 

.018 

4.05 

1.99 

77.90 

5.25 

9.69 

1.12 

14178 

13916 

81   

..1.02 

36.03 

68.50 

.008 

4.45 

1.34 

79.09 

5.39 

8.58 

1.15 

14377 

14236 

31    

..1.09 

36.00 

58.46 

.008 

4.45 

1.34 

79.03 

6.40 

8.63 

1.16 

14367 

14229 

82    

..1.24 

36.96 

57.74 

.010 

4.06 

1.82 

79.66 

5.46 

7.89 

1.11 

14389 

14431 

38    

..1.37 

36.91 

57.66 

.010 

4.06 

1.82 

79.56 

5.47 

7.98 

1.11 

14370 

14416 

33    

..0.90 

34.60 

57.87 

.009 

7.23 

1.24 

79.82 

4.61 

6.89 

1.11 

14171 

14074 

33    

..1.09 

34.53 

67.16 

.009 

7.83 

1.24 

79.76 

4.63 

6.04 

1.11 

14143 

14053 

84    

..1.15 
..1.18 

34.00 
33.53 

66.66 
69.19 

.007 
.014 

9.19 
5.62 

3.76 
1.89 

75.05 
78.91 

4.81 
6.02" 

6.15 
8.26 

1.04 
1.14 

l.S3()S 
^14277 

13574 
13995 

34    

Average 

..1.48 

33.91 

56.60 

.007 

9.17 

3.76 

74.85 

4.84 

6.36 

1.04 

13327 

13648 

Average 

..1.49 

33.42 

59.59 

.014 

5.61 

1.29 

75.79 

6.22 

8.47 

1.13 

142S3 

139tJ6 

392-393 
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"This  seam,  while  not  so  thick  as  the  overlying  Island  Creek  seam  now 
mined,  and  possibly  not  so  persistent,  seems  to  indicate  by  these  analyses 
a  coal  of  quite  as  high  character,  if  any  opinion  can  be  advanced  from  its 
current  partial  development.  All  samples  of  it  were  secured  from  out- 
crop openings  only ;  but  the  coal  is  clean  and  free  from  parting  and  invites 
the  expenditure  of  some  little  capital  to  definitely  establish  both  its  quality 
and  integrity  in  portions  of  this  large  property,  where  one  or  both  beds 
are  below  water  level. 

"The  importance  of  this  underlying  seam*  as  an  asset  of  great  future 
value,  has  perhaps  been  overshadowed  by  the  greater  thickness  and 
accessibility  of  the  main  bed. 

"And  while  its  mining  development  should  be  properly  postponed  until 
the  abundant  acreage  of  the  Island  Creek  is  first  depleted,  a  fuller 
knowledge  of  the  existence,  persistency  and  mining  value  of  such  coal  in 
reserve  should  add  much  to  the  current  value  of  the  property  and  vouch- 
safe the  permanency  of  general  improvements." 

The  following  Table  No.  5  gives  the  results  of  the  analyses 
of  the  samples  of  No.  2  Gas  coal  collected  by  Mr.  Hennen  and 
analyzed  by  Hite  and  Patton  : 


V, 


* — "Land  in  Pennsylvania,  underlaid  by  a  clean  4  feet  0  inches  + 
coal  seam,  of  similar  average  chemical  composition  and  having  railroad 
facilities  for  immediate  development,  would  be  worth  $200.00  to  $300.00 
an  acre.  Its  increasing  value  in  West  Virginia  will  be  just  as  certainly 
brought  about  b;^  the  exhaustion,  or  even  corporate  acquirement,  of 
thicker  beds  of  like  character." 
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LOCATION  OF  MINE  SAMPLES  IN  TABLE  NO.  5. 

Analyses. 

Xos. 

1.  Republic  Coal  Co.,  two  and  one-half  miles  south  of  Decota,  on  Cabin 

Creek,  Kanawha  County. 

2.  West  Virginia  Colliery  Co.,  Mine  No.  4,  same  place  as  No.  1. 

3.  Paint  Creek  Colliery  Co.,   Nuckolls   mine,  on  Hurricane  Branch   of 

Paint  Creek,  one  mile  from  mouth,  Kanawha  County. 

4.  Paint  Creek  Colliery  Co.,  Greenbrier  mine,  on  Cane  Branch  of  Paint 

Creek,  one  mile  above  Tomsburg,  Kanawha  Count}'. 

5.  Chesapeake  Mining  Company,  Mine  No.  2,  on  Upper  Creek,  one-half 

mile  south  of  Handley,  Kanawha  County. 

6.  Carver  Bros.  Co.,  Mecca  mine,  on  Morris  Creek,  three-fourths  of  a 

mile  south  of  Montgomery,  Fayette  County. 

7.  Carver  Bros.   Co.,  Diamond  mine,  north   side  of  Tucker  Hollow,   a 

branch  of  Armstrong  Creek,  Fayette  County. 

8.  Cardiff    Coal    Co.,    Kimberly   mine,    (upper   bench),    on    Armstrong 

Creek,  near  No.  7,  Fayette  County. 

9.  Cardiff    Coal    Co.,    Kimberly   mine,    (lower    bench),    on    Armstrong 

Creek,  near  No.  7,  Fayette  County. 

10.  Cardiff  Coal  Co.,  Columbia  mine,  on  Armstrong  Creek,  two  and  one- 

half  miles  south  of  Mt.  Carbon,  Fayette  County. 

11.  Loup   Creek  Colliery   Co.,   Opening  No.   7    (upper  bench),   at   Page, 

Fayette  County. 

12.  Loup   Creek  Colliery  Co.,   Opening   No.    7    (lower  bench),   at  Page, 

Fayette  County. 

13.  Columbus  Iron  &  Steel  Co.,  on  Smithers  Creek,  at  Marting,  Fayette 

County. 

14.  Boomer  Coal  &  Coke  Co.,  Mine  No.  3,  on  Boomer  Branch,  one  and 

one-fourth  miles  north-east  of  Harewood,  Fayette  County. 

15.  Ft.  Defiance  Coal  &  Coke  Co.,  south  side  of  Great  Kanawha  River, 

opposite  mouth  of  Gauley  River,  Fayette  County. 

16.  Lynchburg  Colliery  Co.,  east  side  of  Gauley  River,  three-fourths  of  a 

mile  north  of  Gauley  Bridge,  Fayette  County. 

17.  Gamoca  Coal  Co.,  cast  side  Gauley  River,  three  miles  north  of  Gauley 

Bridge,  Fayette  County. 

18.  Deitz  Colliery  Co.,  east  side  Gauley  River,  five  miles  north  of  Gauley 

Bridge,  Fayette  County. 
U).     Columbus  Coal  Co.,  west  side  Twenty-Mile  Creek,  at  Vaughan   Sta- 
tion, Nicholas  County. 

20.  Croft  &  Evans,  one-fourth  mile  north  of  An?ted,  Fayette  County. 

21.  Prudential  Coal  &  Mining  Co.,  just  north  of  mouth  of   Big  Creek, 

branch  of  r.nyandottc  River,  Logan  County. 

22.  Stone  Branch  Coal  &•  Coke  Co.,  one  and  one-half  miles  south  of  Big 

Creek,  Logan  County. 
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23.  Big  Creek  Coal  Co.,  one  and  three-fourths  miles  south  of  Big  Creek, 

Logan  County. 

24.  Ft.  Branch  Coal  Co.,  on  Dingus  Run,  two  and  one-half  miles  east  of 

Logan,  Logan  County. 

25.  Ethel  Coal  Co.,  on  Dingus  Run,  5  miles  east  of  Logan,  Logan  County. 

26.  Logan  Coal  Co.,  on  Dingus  Run,  five  miles  east   of   Logan,  Logan 

County. 

27.  Odd   Coal    Co.,   on    Dingus   Run,   five   miles   east    of    Logan,    Logan 

County. 

28.  Rex  Coal  &  Coke  Co.,  on  Dingus  Run,  opposite  from  No.  26. 

29.  Gay  Coal  &  Coke  Co.,  north  side  of  Island  Creek,  one  mile  southwest 

of  Logan,  Logan  County. 

30.  Monitor  Coal  &  Coke  Co.,  on  Island  Creek,  one  and  one-half  miles 

southwest  of  Logan,  Logan  County. 

31.  Yuma  Coal  &  Coke  Co.,  on  Island  Creek,  one  and  three-fourth  miles 

south-west  of  Logan,  Logan  County. 

32.  Cora  Coal  &  Coke  Co.,  on  Island  Creek,  at  Cora  Station,  two  miles 

south-west  of  Logan,  Logan  County. 

33.  United  States  Coal  &  Oil  Co.,  Mine  No.  1,  at  Holden,  Logan  County. 

34.  United  States  Coal  &  Oil  Co.,  Mine  No.  2,  at  Holden,  Logan  County. 

This  No.  2  Gas  coal  is  one  of  the  most  persistent  and  valuable 
beds  of  the  Kanawha  series  over  the  undeveloped  regions  of 
Boone,  Lincoln,  Logan,  Mingo,  Wyoming,  southern  Kanawha, 
and  Western  Raleigh  Counties.  Many  openings  both  on  it  and 
on.  the  underlying  Eagle  seam  were  made  by  d'Invilliers  for  the 
C.  &  O.  R.  R.  over  many  portions  of  this  undeveloped  region. 
The  analyses  of  these  samples  collected  by  d'Invilliers  were  made 
by  McCreath  at  Harrisburg  and  are  given  in  tabular  form  in 
d'Invilliers'  manuscript  report  as  follows : 


ANALYSES  OF  CAMPBELL'S  CREEK  SEAM. 
NO.  2  GAS. 

Sampled  by  E.  V.  d'Invilliers  and  analyzed  by  A.  S. 
McCreath  during  this  and  previous  examinations  within  the 
Kanawha  Coal  Field. 


For  location  and  coal  sampled,  see  map. 
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Kanawha  Series :  Campbell's  Creek  Seam — No.  2  Gas. 


-Map 

No. 

101  B.. 

59  B.. 

125  B.. 

126  B.. 
57  R.. 
48  R.. 
70  R.. 

166  R.. 

137  B.. 

226  B.. 

227  B.. 
205  B.. 
288  B.. 
308  B . . 
317  B.. 
114  L.. 

38  W'.. 

22  W.. 

118  L.. 

119  L.. 

121  L.. 

122  L.. 
126  L.. 
125  L.. 
117  L.. 

.128  L.. 

Average 


Thickness 
Thickness      of  coal 
of  seam      sampled 
Ft.  In.       Ft.  In.       Water. 


6 

11 

6 


6 
1 
7 
0 
2 

li 

8 

6 

2i 

6 
10 

5 

8 

0 
10 

94 

3 

2 

9 

2 

0 

1 

0 

4 

3 

4 


10 
10 

2 

1 

1 

2 

8 
2 

2i 
0 
10 
2 

9 
0 
4 
0 

Hi 
11* 

9 

2 
10 
11 

8 

3 

2 


1.286 

1.129 

.724 

.686 

.582 

1.618 

.680 

1.060 

2.078 

1.042 

1.894 

.844 

1.856 

.994 

1.656 

1.316 

1.540 

1.194 

1.684 

2.612 

1.575 

1.291 

1.384 

2.046 

1.562 

2.620 

1.421 


Volatile 
Matter. 
35.794 
35.774 
39.526 
38.154 
30.218 
29.612 
28.360 
37.660 
40.102 
39.738 
38.986 
38.196 
31.264 
33.826 
29.504 
34.144 
30.430 
30.916 
37.961 
36.483 
37.596 
38.364 
37.131 
35.499 
36.523 
34.805 

35.252 


Fixed 
Carbon 


56.266 


1.118 


5.943 


B — Boone  County  samples.     R — Raleigh  County  samples.     L — Logan 
County  samples.    W — Wyoming  County  samples. 


LOCATION  OF  SAMPLES  NO.  2  GAS  COALS  ABOVE. 


Xos. 

101   B.     About    four-fifth    miles    north-east    of    Racine,    on    Short    Creek, 

Boone  County. 
")'.)  B.     On  south  side  Coal  River,  four-fifths  mile  above  moutli  of  Tonoy 

Creek,  1.4  miles  south-east  of  Racine,  Boone  County. 
12.")  B.     On  Mile  Branch  of  Coal  River,  2.2  miles  south  of  Orange,  Bonne 

County. 
l,'.'r,  r,.     On   Floyd  I'.r.inrli  ..f   C.i.il   I-iivcr,  ?..2  niilos  S.  20"   F..  of  Orange, 

Boone  County. 
57  R.     On  Ellis  Creek  of  Mar.-li   I'ork  of  Coal- RiviT,  2,0  miles  (hit-  n(.iili 

of  Launa,  Raleigh  County. 
(8   R.     On  P.rancli  of  Marsh  Fork  of  Co.-il   I\i\iT,   l.l  miles  .S.  m"   W  .  of 
larrolfh,  Raleigh  County. 


WEST   VIRGINIA    GEOLOGICAL   SURVEY.  397 

70  R.     On  Drews   Creek,  branch   of   Peachtree   Creek  of    Marsh   Fork, 

three  miles  S.  70°  W.  of  Vista,  Raleigh  County. 
166  R.     (No.  66  R  is  on  branch  of  Horse  Creek  of  Marsh  Fork  of  Coal 

River,   three   miles    N.    60°    E.    of   Launa,   Raleigh    County). 

166  R  not  on  map. 
137  B.     About  one-half  mile  below  the  mouth  of  Camp  Creek  of  Little 

Coal   River,   and   five   miles   N.   10°    VV.   of   Madison,   Boone 

County. 

226  B.     On  point  between  and  at   forks  of   Spruce   and  Pond  Forks  of 

Little  Coal  River,  Boone  County. 

227  B.     About  one-fourth  of  a  mile  south  of  No.  226  B. 

205  B.     On  west  side  of  Spruce  Fork  of  Little  Coal  River,  and  one  mile 

above  mouth  of  Hewett  Creek,  Boone  County. 
288  B.     On  Pond  Fork,  just  below  mouth  of  Old  Camp  Branch  and  four 

and  one-half  miles  north-west  of  Bald  Knob   P.  O.,  Boone 

County. 
308  B.     On  east  side  of  Pond  Fork,  one  and  one-fourth  miles  south-east 

of  Bald  Knob  P.  O.,  Boone  County. 
317  B.     On  east  side  of  Skin  Fork  of  Pond  Fork,  one  mile  south-east  of 

Eckhart  P.  O.,  Boone  County. 
114  L.     At  mouth  of  Whites  Trace  Branch  of  Spruce  Fork,  three  miles 

S.  20°  W.  of  Seng  P.  O.,  Lincoln  County. 
33  W.     At  head  of  Toney  Fork  of  Clear  Fork  of  Guyandotte  River,  eight 

and  one-fourth  miles  north-east  of  Oceana,  Wyoming  County. 
22  W.     Of'  head  of  Upper  Road  Fork  of  Clear  Fork  of  Guyandotte  River, 

one  mile  and  a  half  north  of  Oceana,  Wyoming  County. 

118  L.     On  south  side  of  Island  Creek  of  Guyandotte  River,  eight-tenths 

of  a  mile  above  mouth  of  Mud  Fork,  and  two  miles  S.  70°  W. 
of  Logan,  Logan  County. 

119  L.     About  seven-tenths  of  a  mile  south-west  of  No.  118  L,  near  mouth 

of  Whitman's  Creek,  Logan  County. 

121  L.     On  Middle  Fork  of  Island  Creek,  one  mile  north-east  of  Holden, 

Logan  County. 

122  L.     At  Holden,  Logan  County. 

126  L.     On  east  side  of  main  Island  Creek,  1.2  miles  S.  30°  W.  of  Logan, 

Logan  County. 
125  L.     On  west  side  main  Island  Creek,  eight-tenths  of  a  mile  south-west 

of  No.  126  L,  Logan  County. 
117  L.     On  west  side  main  Island  Creek,  1.4  miles  due  south  of  No.  126  L, 

and  2.4  miles  S.  10°  W.  of  Logan,  Logan  County. 
128  L.     On   main    Island   Creek,   3.6   miles   due   south   of   Logan,   Logan 
County. 
"The  average  purity  of  the  above  coal  is  self  evident,  only  one  sam- 
ple of  the  No.  2  Gas  bed  showing  over  9%  of  ash,  and  all  are  outcrop 
samples. 

"The  Campbell's  Creek  (No.  2  Gas)  and  Eagle  (No.  1  Gas)  seams  are 
both  very  persistent  and  very  valuable  beds.    The  former  has  the  greatest 
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outcrop,  and  though  usually  a  split  seam,  characterized  by  partings,  one  or 
the  other  of  its  several  members  nearly  everywhere  yields  a  good  com- 
mercial coal  bed. 

"It  is  exposed  above  water  level  for  many  miles  along  Big  and  Little 
Coal  Rivers  and  tributaries  and  on  the  Guyandotte,  until  it  finally  disap- 
pears from  the  hill-tops  in  western  Raleigh  and  Wyoming,  where  it  shows 
frequently  a  thick,  triple  seam,  and  is  known  locally  as  the  Big  Bed.  Its 
coal  is  always  excellent. 

"Chemically  this  bed  ranges  from  a  high-grade  gas  coal  on  the  west  to 
one  of  the  best  steam  and  semi-coking  coals  on  the  east,  and  shows  an 
equally  pronounced  change  in  its  physical  structure,  coincident  with  simi- 
lar graduated  changes  in  the  other  beds  of  the  series. 

~  "Its  long  established  points  of  merit  along  the  Kanawha,  from  above 
Charleston  to  Ansted — a  distance  of  thirty-four  miles — have  been  made 
manifest  by  the  annual  shipments  from  the  many  important  mines  estab- 
lished there,  and  by  its  chemical  composition,  as  given  in  the  tables.  But 
over  an  even  greater  zone,  along  both  Coal  Rivers  and  the  Guyandotte,  it  is 
a  seam  of  equal  significance  and  value,  and  if  the  important  "Island  Creek 
bed"  around  Logan  C.  H.  be  ultimately  correlated  with  this  seam  (as  now 
appears  probable)  its  value  over  a  very  large  area  along  the  Guyandotte, 
and  its  branches,  Dingus  Run,  Buffalo,  Huff,  and  Clear  Forks,  will  add 
enormously  to  the  wealth  of  that  district.  It  yields  excellent  results  in 
the  vicinity  of  Logan." 

This  No.  2  Gas  coal  appears  to  be  the  one  which  furnishes 
the  cannel  coal  on  Rock  Creek,  and  above  Madison  in  Boone 
County,  where  over  a  wide  region  2  to  4  feet  of  excellent  cannel 
occurs. 

The  coal  is  frequently  accompanied  by  some  bituminous 
layers  as  exhibited  by  the  following-  section  at  Jackson  Dolan's 
mine  on  Rock  Creek,  Boone  County : 

Ft.      In. 

1.  Coal,   soh 0        9 

2.  Cannel    3         8 

The  cannel  is  of  excellent  quality. 

The  Cannel  phase  of  this  coal  has  lonp^  been  mined  for  do- 
mestic supply  on  the  lands  of  W.  P.  Craft,  on  the  Pond  Fork  of 
Little  Coal  River,  about  five  miles  above  Madison,  and  tbere  the 
following  section  is  exposed  : 
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Ft.  In. 

1.  Sandstone,    massive 

2.  Shales  and  concealed 35  0 

3.  Limestone,  Campbell's  Creek,  fossiliferous 1  0 

4.  Shales  with  coal  (Peerless) 3  0 

5.  Shales    6  0 

6.  Sandstone,   massive 33  0 

(coal,  gas        0'     6" 
clay  0     4 

coal,  gas       1      3 

fire    clay       1      6    J- 8  11 

850'  A.  T.  coal,  soft      0     6 

fire  clay         1      6 
cannel  3     4 

8.  Concealed  and  massive  sandstone 40  0 

9.  Fire  clay  (Powellton  coal  horizon) 5  0 

10.  Shales   and   concealed 55  0 

11.  Coal,  local 0  6 

12.  Fire    clay 5  0 

13.  Concealed  to  Pond  Fork 15  0 

The  analysis  of  a  sample  of  this  cannel  sent  the  Survey  by 
Mr.  Craft  yielded  the  following-  results  to  Hite  and  Patton : 

Moisture 0.66 

Volatile    matter 47.34 

Fixed    carbon 40.22 

Ash 11.78 


Total    100.00 


Sulphur    1.43 

Phosphorus 0.015 

These  results  show  the  cannel  to  be  of  good  quality,  although 
it  was  not  from  a  freshly  mined  specimen. 

The  fossiliferous,  impure  limestone  above  the  coal  here  is 
at  the  geological  horizon  of  the  Campbell's  Creek  limestone  of 
the  Kanawha  Valley,  and  it  has  been  identified  with  that  stratum 
provisionally.  It  is  also  visible  at  many  other  localities  along  the 
waters  of  Little  Coal  River. 

The  structure  of  what  appears  to  be  this  No.  2  Gas  coal  in 
the  region  of  Summersville,  Nicholas  County,  is  given  on  pages 
575  to  576,  Vol.  II,  to  which  the  reader  is  referred  for  a  detailed 
description.  It  has  a  good  development  along  Twenty  Mile 
Creek  and  also  along  some  portions  of  Peters  Creek,  and  when 
this  region  is  opened  up  by  a  railway  along  Gauley,  a  large  ton- 
nage of  coal  will  be  furnished  by  this  No.  2  Gas  bed  from  Nich- 
olas County  along  a  belt  of  10  miles  or  more  in  width  just  north 
from  Gauley  River. 
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When  we  pass  westward  otito  the  streams  which  flow  into 
Elk  River,  however,  and  get  into  Qay  and  Braxton  Counties, 
this  coal  will,  however,  most  probably  thin  away  and  disappear, 
just  as  it  does  northward  from  Campbell's  Creek,  along  the  Great 
Kanawha. 

A  mine  has  been  opened  on  Grass  Run,  Webster  County, 
near  the  summit  of  the  divide  between  Grass  Run  and  Elk  River, 
in  a  coal  which  appears  to  come  near  the  horizon  of  N'o.  2  Gas 
coal.  It  is  mined  on  the  land  of  the  New  Dominion  Lumber 
Company  for  use  on  the  locomotives  of  this  company.  The  coal 
is  four  feet  thick,  and  does  not  appear  to  have  any  partings  of 
slate,  the  entire  seam  being  used  for  steam  and  domestic  fuel. 
A  sample  of  the  coal  collected  from  the  mine  dump  by  the  writer 
gave  the  following  results: 

Proximate  Analysis.  Ultimate   Analjrsis. 

Moisture  3.50  Carbon    81.30 

Volatile  matter 30.20  Hydrogen  4.12 

Fixed  carbon 61.97  Oxygen    8.45 

Ash    4.33  Nitrogen   1.24 

Sulphur  0.56 

Total    100.00  Ash    4.33 


Sulphur    58  Total    100.00 

Phosphorus 008  ■ 

Calorimeter  B.  T.  U 13628 

Calculated  B.  T  U. 13747 

Near  the  mouth  of  Anthony's  Creek  on  Big  Birch  River,  in 
Nicholas  County,  a  bed  of  cannel  cool  was  once  mined  for  local 
use  on  the  land  of  B.  S.  Scott  at  an  elevation  of  450  feet  above 
Birch,  or  approximately  1570  feet  A.  T.  The  opening  was  closed 
by  a  fall  of  rock  from  the  roof  when  the  mine  was  visited,  but 
the  cannel  is  reported  to  have  a  thickness  of  4  feet.  Its  geolo- 
gical horizon  is  in  the  Kanawha  series  about  midway  of  the  same, 
since  the  top  of  the  Mahoning  sandstone  is  about  n50  feet  above 
it.  and  the  top  of  the  Lower  Pottsville  crops  along  Birch  River, 
100  feet  below  the  cannel.  Hence  it  may  belong  near  the  horizon 
of  the  No.  2  Gas  bed,  although  this  is  not  certain,  since  no  details 
of  the  strata  could  be  seen  below  the  cannel.  A  sample  of  the 
cannel  picked  up  at  the  mouth  of  the  mine  yielded  the  following 
results  on  an  analysis  • 
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Ptoximate  Analysis.  Ultimate   Analysis. 

Moisture   40        Carbon    80.18 

Volatile   matter 45.35         Hydrogen    7.22 

Fixed  carbon 49.73         Oxygen    6.46 

Ash 4.52         Nitrogen    L20 

Sulphur 42 

Total    100.00        Ash    4.52 


Sulphur 68  Total    100.00 

Phosphorus 001  

Calorimeter  B.  T.  U 15391 

Calculated  B.  T.  U 15654 

If  this  analysis  fairly  represents  the  coal,  it  is  certainly  a 
very  fine  quality  of  cannel. 

The  farthest  point  northeast  at  which  the  No.  2  Gas  coal 
has  been  recognized  is  at  the  head  of  the  Buckhannon  River, 
near  Pickens,  where  a  bed  of  coal  about  three  feet  thick  has  been 
mined  for  local  use  around  Pickens  by  James  Pickens,  James 
Thomas  and  others  about  475  feet  below  the  Roaring  Creek  coal 
bed,  for  the  details  of  which  the  reader  is  referred  to  Vol.  II, 
page  363. 

THE   KANAWHA   SERIES    ON   TUG   RIVER   IN 
WAYNE  AND  MINGO  COUNTIES. 

The  coals  of  the  Kanawha  series  along  the  Tug  River  prin- 
cipally in  Mingo  County  and  the  southern  edge  of  Wayne  will 
be  described  separately  as  a  group,  since  there  is  yet  some  doubt 
concerning  the  identification  of  the  individual  beds.  Then,  too, 
the  coals  there  constitute  a  natural  geographic  division  and  there 
is  some  gain  to  the  interested  reader  in  having  them  described 
as  a  unit  and  the  analyses  of  all  thus  brought  into  one  table 
(No.  6).  On  the  Tug  Fork  of  Big  Sandy  a  coal  comes  above 
water  level  at  the  mouth  of  Marrowbone,  two  miles  below  War- 
field,  which  has  been  provisionally  identified  with  the  No.  2  Gas 
bed.  It  has  long  been  mined  on  the  Kentucky  side  of  the  river 
a  short  distance  below  the  town  of  Warfield  and  hence  has  been 
termed  the  Warfield  coal.  At  the  mouth  of  Marrowbone  Creek 
the  coal  has  been  mined  for  local  use,  and  is  only  about  10  feet 
above  the,  level  of  Tug  River,  where  it  appears  to  be  about  3-| 
feet  thick,  although  the  old  mine  could  not  be  entered  at  the 
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time  the  region  was  examined  on  account  of  water.  Recently  a 
shaft  has  been  sunk  to  the  Warfield  coal,  about  half-way  between 
the  mouth  of  Marrowbone  and  Kermit  Station  on  the  N.  &  W. 
R.  R.  by  the  Warfield  Coal  Company  of  Bramwell,  W.  Va.,  and 
there  Mr.  Hennen  obtained  the  following-  data : 

Ft.      In. 

1.  Sandstone    

2.  Coal,   semi-splint,   hard  3'     4  "  1 

3.  Slate,  gray  0      1 

4.  Coa/,  semi-splint  0     7      \No.  2  Gas 4        4 

5.  Bone  0     04 

6.  Coal  splint  0     3j   J 

7.  Slate   

Elevation  (aneroid),  570  feet  A.  T. ;  Butts,  N.  40°  W. ;  Faces, 
N.  50°  E. ;  Greatest  rise,  N.  40°  W. ;  Mine  capacity,  50  to  100  tons;  Men 
employed,  14;  Coal  shipped  east  and  west  for  steam  and  domestic  pur- 
poses ;  Authority  for  mine  data,  H.  G.  Happersett,  Supt. ;  Sample  from 
Nos.  2,  4,  and  6,  for  analysis  of  which  see  Table  No.  6,  page  409. 

The  coal  is  probably  within  10  feet  of  Tug  River,  but  its 
crop  is  covered  up  by  the  river  silts. 

The  analysis  exhibits  a  coal  of  excellent  quality  as  a  steam 
and  domestic  fuel,  for  both  of  which  it  has  long  been  famous  in 
the  region,  and  has  also  been  shipped  down  the  river  in  a  small 
way  by  boat  previous  to  the  advent  of  the  N.  &  W.  Railway. 

This  opening  is  on  the  northwestern  slope  of  the  Warfield 
anticlinal,  which,  one  mile  above,  at  Kermit,  brings  the  coal 
10  feet  above  track  level  to  635  feet  above  tide  at  the  crest  of 
the  arch  which  passes  just  east  of  the  railway  station.  The 
coal  then  descends  rapidly  under  the  railway  in  the  tunnel,  and 
continues  its  south-east  dip  until  it  passes  about  50  feet  below 
the  bed  of  Tug  River,  when  it  suddenly  reappears  at  railroad 
level  nearly  a  mile  above  Kermit  Station,  at  the  line  of  a  fault 
which  crosses  Tug  River  above  the  town  of  Warfield  on  the 
line  where  natural  gas  bubbled  up  so  strongly  from  the  surface 
of  Tug  that  its  flame  could  be  used  for  heating  water  for  laundry 
purposes.  This  gas  evidently  followed  up  the  fissure  made  by 
the  fault  line. 

The  coal  and  adjoining  strata  appear  mucli  broken  and  dis- 
torted, but  the  rapid  south-east  dip  soon  carries  it  below  the 
level  of  Tug  River  for  only  a  few  feet,  and  we  see  it  no  more 
(although  it  is  reported  in  the  bed  of  Tug  at  several  localities) 
until  we  conic  to  (ho  rcL-inn  of  Williamson.  25  miles  above.     Tt 
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is  reported  in  the  bed  of  Tug  at  Williamson  and  the  south-east- 
ward rise  soon  brings  it  to  the  surface  above  the  mouth  of  Pond 
Creek,  and  also  above  the  level  of  the  N.  &  W.  Railway  at  Rawl, 
3f  miles  above  Williamson,  where  it  is  mined  by  the  Rawl  Coal 
and  Coke  Company,  at  whose  mines  Mr.  Hennen  obtained  the 
following  data : 

Ft.      In. 

0.  Slaty  shale  with  fossil  plants 

1.  Coal,  Alma  (At  Merrimac  mine) 3        6 

2.  Slate  and  massive  sandstone,  and  slate 110        0 

3.  Draw  slate,  fossil  plants,  3"  to 0        8 

4.  Coal,  gas  0'    4i"  ] 

5.  Coal,  interlaminated  with  slate     0     7      [No.  2  Gas? 

6.  Coa/,  semi-splint  2     1      I  Warfield 3        84 

7.  Coal,  splint  0      8      J 

Elevation  (aneroid),  680  feet  A.  T. ;  Both  butts  and  faces  irregular; 
Greatest  rise,  S.  42°  E.  (2%);  Mine  capacity,  150  tons;  Men  employed, 
35 ;  Coal  shipped  mostly  east  and  west  for  steam  and  domestic  purposes ; 
Authority  for  mine  data,  R.  N.  Taylor,  Supt. ;  Sample  from  Nos.  4,  6,  and 
7,  for  analysis  of  which  see  Table  No.  6,  page  409. 

This  analysis  reveals  a  coal  of  great  purity,  fully  equal  to 
the  best  of  No.  2  Gas  bed  in  the  Kanawha  Valley,  with  which 
it  is  supposed  to  be  identical.  There  should  be  a  large  area 
of  this  Warfield  coal  between  Rawl  and  Warfield  along  Tug 
River,  where  it  can  be  easily  reached  with  shallow  shafts.  No 
diamond  drill  holes  have  been  put  down  in  this  area  so  far  as 
known  to  the  writer,  but  there  is  every  reason  for  believing  that 
this  coal  would  have  a  thickness  of  3J  to  4-J  feet  over  much  of 
the  area  between  Williamson  and  Warfield  and  probably  in  few 
cases  would  it  be  more  than  50  feet  below  water  level. 


THE  ALMA  COAL  (PEERLESS?). 

At  100  to  150  feet  above  the  Warfield  coal  we  come  to 
another  bed  of  quite  general  distribution  along  Tug  River  which 
was  first  opened  and  mined  for  commercial  purposes  at  Sprigg, 
five  miles  above  Williamson,  under  the  name  of  the  Alma  seam. 
It  is  very  rich  in  volatile  matter,  low  in  sulphur,  and  looks  so 
much  like  the  Peerless  division  of  the  Campbell's  Creek  bed  on 
the  Great  Kanawha  that  it  is  tentatively  identified  with  that 
seam.  Of  course  it  is  possible  that  the  Alma  seam  might  repre- 
sent the  Cedar  Grove  bed  of  the  Kanawha  Valley,  but  as  the 


40-A  THE    KANAWHA    SERIES. 

Kanawha  series  appears  to  thicken  considerably  south-westward 
toward  Tug  River,  it  is  not  improbable  that  the  Peerless  and 
No.  2  Gas  divisions  of  the  old  Campbell's  Creek  seam  may  have 
separated  still  farther  and  become  the  Alma  and  WarUeld  beds, 
respectively. 

The  Merriiiiac  Mine  of  the  Merrimac  Coal  Company,  on  the 
Alma  bed,  is  located  about  four  miles  above  Williamson,  Mingo 
County,  and  one-third  mile  above  Rawl  Station,  and  there  Mr. 
Hennen  secured  the  following  data  : 

Ft.      In. 

1.  Slate,  not  very  good  roof 

2.  Draw    slate..' 0        1 

3.  Coal,  gas,   hard  1'     3" 


Alma  coal 

(Peerless) 3 


4.  Coal,  gray  splint,  hard    0 

5.  Coal,  gas  0     3 

6.  Coal,  gray  splint  0      2 

7.  Coal,  semi-splint  1      S 

8.  Slate  and  mostly  sandstone,  massive 110        0 

9.  Coal,  Warfield  '(No.  2  Gas) 3        9 

10.  Slate    

Elevation  Alma  coal  (aneroid),  805  feet  A.  T. ;  Greatest  rise,S.  43°  E. ; 
JMine  capacity,  150  tons ;  Men  employed,  30 ;  Coal  shipped  mostly  west  for 
steam  purposes ;  Sample  from  Nos.  3,  4,  5,  6,  and  7,  for  analysis  of  which 
see  Table  No.  6,  page  409. 

The  Alma  coal  was  sampled  at  Sprigg  by  Mr.  A.  P.  Brady 
in  1902,  and  Prof.  Hite  reports  the  following  chemical  compo- 
sition of  the  sample  submitted  from  the  Alingo  Mining  Com- 
pany's entry : 

Moisture    0.62 

Volatile    matter 35.24 

Fixed    carbon 57.43 

Ash    6.71 


The  coal  has  a  thickness  of  3'  5"  according  to  Mr.  Brady, 
and  the  elevation  is  893  feet  A.  T.  according  to  Mr.  N.  H. 
Manakee,  the  mining  engineer  of  Williamson,  while  the  opening 
in  the  Warfield  coal  below  has  a  tidal  elevation  of  783  feet. 

The  writer  measured  a  sectirm  here  at  Sprigg  by  barometer 
from  the  summit  of  the  high  knob  tf»  the  east,  descending  to  the 
railway  level  with  the  following  results: 
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Feet.        Feet. 
Sandy  shales,  and  yellowish  flaggy  sandstone  on  top  of  high 

knob    30     to      30 

Sandstone,  massive,  coarse,  gray,  large  pebbles  at  10  to  20 

feet  below  top 60 

Coal,  and  fire  clay  crop,  thin,  and  sandy  shales 10 

Sandstone,  yellow,  soft,  disintegrating  easily  near  middle. ...   65 

Concealed    5 

Shale,  dark  and  coaly  clay  (Roaring  Creek  coal?) 

Sandstone,  very  massive,  coarse,  grayish  white  small  pebbles 
in  uppermost  20',  the  great  clif¥  rock  of  the  region,  prob- 
ably the  Roaring  Creek  sandstone  (Homewood) 130 

Concealed,    bench 30 

Sandstone,    some    limy   layers    near   top,    massive,   yellowish 

gray  below  and  coarse 100     to     430 

Coal,  blossom,  Coalburg? ... 

Concealed  and  bluish  gray,  sandy  shales  with  nodules  of  im- 
pure  limestone    100 

Sandstone,  coarse,  gray,  micaceous 70 

Coal,  blossom,  hard,  splinty,  thin 

Concealed,    bench 20 

Sandstone,  massive  and  flaggy  below,  micaceous 50 

Concealed,    bench 20 

Sandstone,  massive,  some  limy  layers,  coarse,  micaceous 90 

Coal,  once  opened 

Concealed  10 

Sandstone,  flaggy,  and  massive  micaceous ■ 120 

Shales,  and  "draw"  slate   (9") 10 

f  coal,  soft  0'     8"  1 

I  shale,   fire  clay  0     5    | 

Coal,  Cannel  seam  \  coal,  hard  2      8    \ 44  to    924j 

Upper  Thacker     j  "satin"   (slaty)   cannel  0     3    | 
[  cannel,  good  0      4   J 

Concealed  and  sandstone .*, 70 . .  to    994 J 

Coal,  splinty.  Lower  Thacker 2§  to    997 

Concealed   and   sandstone 125     to  1133 

Coal,    blossom ... 

Sandy  and  limy  shales  filled  with  I.  O.  nodules,  very  hard. ...   10    to  1132 

Shales,  with   fossil  plants 5     to  1137 

f  coal,  hard  0'     7"  ] 

[  coal,  softer  0      4    | 

Coal,  Alma  (Peerless)  \  coal,  hard  1      1     |- 3     to  1140 

I  coal,  soft  0      4    I 

[  coal,   hard,   splint  0      8    J 

Fire  clay  and  sandy  shales 5     to  1145 

Sandstone,  bluish-gray,   massive 35     to  1180 

Shales,    sandy 20    to  1200 

f  coal       0'     6"  ] 

Coal  \  slate      0     1    \ li  to  1201i 

[  coal       0    11    J 

Shales    7|  to  1209 

Sandstone,  massive,  bluish  gray 40     to  1249 

Coal.  War  field,  No.  2  Gas,  &c 4     to  1291 

Shales  and  concealed 75     to  1366 

Coal,  Hatfield  Tunnel  (Powellton?) 2     to  1368 

Concealed  and  sandstone  to  Tug  River 60    to  1428 

This   measurement    is    probably    about    100    feet    too    great 
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between  the  base  of  the  Roaring  Creek  sandstone,  at  300  feet 
from  top,  and  the  horizon  of  the  Warfield  coal,  as  the  measure- 
ment was  not  checked. 

The  Alma  coal  is  mined  here  by  the  Belvedere  Gas  Coal 
Compan)^,  of  which  Mr.  Kent,  the  mining  engineer,  was  general 
manager  at  the  date  of  my  visit.  The  coal  attains  a  thickness  of 
four  feet  in  some  of  the  entries. 

The   Alma  coal  is  mined  at   Matewan,   three  miles   above 

Sprigg,  by  the  Marvin  Coal  Company,  and  there  Mr.   Hennen 

obtained  the  following  data: 

Ft.      In. 
.1.     Sandy  slate,  fossil  plants 

2.  Draw  slate,  0"  to 0        2 

3.  Coal,    semi-splint         2'  11"  ^   . ,  ,  .p       ,       , 

4.  Coal,   gray   splint       0     8    j  ^^"'^  ^°"^  (Peerless J 3        7 

5.  Slate    

Elevation  (aneroid),  980  feet  A.  T. :  Greatest  rise,  S.  E. ;  Mine 
capacity,  180  tons ;  Men  employed,  29 :  Coal  shipped  east  and  west  for 
steam  and  domestic  purposes ;  Authority  for  mine  data,  G.  T.  Booth,  mine 
foreman ;  Sample  from  Nos.  3  and  4,  for  analysis  of  which  see  Table 
No.  6,  page  409.  The  roof  shales  of  this  coal  are  nearly  always  crowded 
with  fossil  plants. 

The  long  section  measured  at  this  locality  is  given  on  a 
previous  page  (314). 

The  Mate  Creek  Coal  Company  of  Matewan,  Mingo  County, 
has  a  mine  in  the  Alma  bed  about  one-third  mile  south-east  from 
Matewan,  and  there  Mr.  Hennen  obtained  the  following  data : 


Ft.  In. 

Coal,    Thacker 4  3 

Slate,  sandstone  and  concealed  and  slate iDo  0 

Coal,  gas  0'    3 


Slate,  0"  to             0     1 
Coal,  gas                 0     3 
Slate,  0"  to             0     Oi 
Coal,   semi-splint   3      4 
Slate    


Alma  coal  (Peerless) 3      Hi 


Elevation  (aneroid),  1050  feet  A.  T. ;  Greatest  rise,  S.  E. ;  Mine 
capacity,  100  tons;  Men  employed,  25;  Coal  shipped  east  and  west  for 
steam  purposes ;  Authority  for  mine  data,  S.  T.  Lambert,  Supt. ;  Sample 
from  Nos.  3,  5,  and  7,  for  analysis  of  which  see  Table  No.  6,  page  409. 

The  Thacker  coal  above  's  also  mined  from  the  same  incline. 

This  Alma  coal  has  recently  been  opened  on  a  small  scale 
by  the  Marion  Timbering  Company,  just  east  from  Prendergast, 
near  the  eastern  Qn(\  of  Dingess  tunnel  on  the  N.  &  W.  Railway, 


Alma  coal 3 
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on  lands  owned  by  the  Mingo  Block  Coal  Company  of  William- 
son, W.  Va.     Here  Mr.  Hennen  obtained  the  following  results : 

Ft.      In. 

1.  Slate,   good 

2.  Fire  clay,  soft,  draw  slate 0        3 

3.  Coal,  gas  0'    3" ' 

4.  Bone  0      1 

5.  Coalj  gas  1     2 

6.  Coal,  semi-splint     0     9 

7.  Coal,  gas  0    11 

Elevation  (aneroid),  855  feet  A.  T. ;  Greatest  rise,  S.  40°  E. ;  Used 
for  local  purposes;  Authority  for  mine  data,  H.  M.  Payne,  general  super- 
intendent; Sample  from  Nos.  3,  5,  6,  and  7,  for  analysis  of  which  see 
Table  No.  6,  page  409. 

The  coal  is  used  on  the  locomotives  of  the  Marion  Company 
in  hauling  the  log  trains  and  appears  to  give  most  excellent  re- 
sults.    It  would  evidently  prove  a  splendid  coal. 

There  are  frequently  two  beds  of  coal  at  the  Alma  horizon 
separated  by  8  to  12  feet  of  rock  material  as  exhibited  in  the 
sections  at  Williamson  and  also  at  Chattaroy,  while  again  there 
may  be  three  thin  beds  of  coal  or  more  as  exhibited  in  the  rail- 
road cuts  at  the  mouth  of  Buffalo. 

It  appears  to  be  this  seam  of  coal  that  crops  about  20  feet 
above  the  N.  &  W.  Railway  grade  at  the  mouth  of  Pigeon  Creek, 
near  Naugatuck,  Mingo  County,  where  it  is  only  18"  to  20" 
thick,  but  a  very  pure  little  coal. 

As  we  pass  on  down  Tug  River  from  Naugatuck,  this  coal 
or  its  blossom  is  frequently  visible  near  the  N.  &  W.  Railway 
grade,  but  it  has  not  been  mined.  At  the  shaft  to  the  Warfveld 
coal,  one  mile  below  Kermit,  it  is  visible  near  the  level  of  the 
track,  and  the  air  shaft  passed  through  this  bed  at  about  65  feet 
above  the  Warileld  seam,  but  the  Alma  coal  is  thin  and  rather 
slaty  at  this  locality.  The  same  coal  continues  near  railway  level 
along  the  N.  &  W.  until  we  pass  below  York  P.  O.,  at  the 
mouth  of  Lost  Creek,  near  Webb  Station,  when  it  finally  dips 
under  the  railway  grade. 

THE  TRACKER  COAL. 

At  135  to  180  feet  above  the  horizon  of  the  Alma  coal  bed 
we  come  to  another  important  coal  which  has  been  mined  on  a 
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large  scale  in  Mingo  County  south  from  Williamson  and  only  to 
a  small  extent  north  from  it.  It  is  usually  a  multiple  seam,  con- 
sisting of  both  "splint"  and  "gas"  coals,  often  separated  into 
several  benches  by  layers  of  shale  or  fire  clays.  At  times  the 
bed  appears  to  divide  into  two  (a  Lower  and  Upper  Thacker) 
well  defined  seams  separated  by  15  to  40  feet  of  rock  material. 
The  coal  is  of  excellent  quality,  especially  in  the  region  of 
Thacker  where  it  was  first  mined,  and  it  is  highly  prized  for 
steam  and  general  fuel  purposes. 

Just  what  this  coal  represents  in  the  Kanawha  series  is  yet 
a  question  that  has  not  been  definitely  settled.  If  the  Alma  coal 
represents  the  Peerless  bed  then  the  Thacker  seam  would  appear 
to  correlate  best  with  the  Cedar  Grove  coal  of  the  Kanawha 
series,  but  if  the  Alma  should  turn  out  to  be  the  Cedar  Grove 
coal,  then  the  Thacker  would  most  probably  represent  a  new  ele- 
ment in  the  Kanawha  coal  series,  introduced  between  the  Cedar 
Grove  and  Winifrede  beds,  representing  one  of  the  thin  coals 
above  the  Cedar  Grove  bed,  that  is  not  of  commercial  value  on 
the  Great  Kanawha. 

The  following  analyses  of  the  Thacker  coal  are  from  sam- 
ples of  the  coal  collected  by  Mr.  A.  P.  Brady  in  1902  in  south- 
ern Mingo  County,  and  published  in  Vol.  II,  West  Virginia 
Geological  Survey,  pages  544  to  548 : 

THACKER  COAL. 


Analyses 

Nos.  Mois.  V.  M. 

1     0.41  36.33 

2     0.47  3.-).38 

3     0.37  34.37 

4     0.84  34.92 

.")     0.42  34.61 

0     0.99  34.78 

7     1.00  34.69 

8     0.4.5  32.3G 


F.  C. 

Ash. 

Sul. 

Phos. 

B.T.U. 

58.09 

5.17 

0.86 

0.0025 

H738 

59.48 

4.67 

1.06 

0.002 

60.63 

4.63 

1.13 

0.013 

14981 

58.79 

5.45 

0.93 

0.06 

14657 

59.32 

5.65 

0.93 

0.0035 

14864 

59.23 

5.00 

0.90 

0.004 

58.32 

5.99 

0.88 

0.004 

14525 

61.25 

3.94 

0.67 

0.0115 

14709 

LOCATION  OF  SAMPLES. 

Nos. 

1.  Thacker  Coal  &  Colcc  Comi)any's  mine,  tlircc-finirllis  of  a  mile  soulli 

from  Thacker  Station,  Minpo  County. 

2.  Mariliinr  mine.  The  Lo^^an   Consolidated  Coal  Company,  located  one- 

fMiuth  nnle  west   from  Thacker,  Min>j;o  County. 


TABLE    NO.    6,    ANALYSES    OF    KANAWHA    COALS  (  Tug  River  Region). 


Air  Dried  Samples. 

Same  Samples  Corrected  for  Moisture. 

St 

PROXIMATE. 

ULTIMATE. 

Calo. 
B.T.U. 
12051 

Calcu. 

B.T.U. 

11742 

Nos. 

1  . 

2  . 

3  . 

4  . 

5  . 

6  .. 

7  .. 

8  .. 
Aver 

St 

PROXIMATE. 

ULTIMATE. 

Calo. 
B.T.U. 
11946 

13165 
13692 
13294 

13774 
13963 
13627 
13407 
13546 

ockton 
Mois. 
.8.80 

(Lewiston). 
V.  M.     F.  C. 
29.48     64  43 

Phos. 
.005 

C. 

69.14 

H. 
4.18 

o. 

12.05 

N. 
1.07 

ockton 
Mois. 
.4.15 

(Lewiston). 
V.  M.     F.  C. 
29.21     53.96 

Coal. 

33.05     56.50 
36.03     55.28 
32.36      56.51 
34.93     67.96 
33.41      59.59 
33.95      57.76 
32.79     58.18 

Plios. 
.005 

.009 
.011 

.006 
.003 
.004 
.004 
.005 

' 

C. 
68.53 

74.18 
77.72 
74.12 
78.65 
79.69 
78.64 
76.59 

H. 
4.28 

4.86 
4.84 
4.69 
4.73 
4.70 
4.71 
4.90 

o. 

12.68 

18.73 
8.7S 

10.40 

10.64 
8.93 
9.94 

10.95 

N. 
1.06 

1.16 
1.88 
1.21 
1.27 
1.22 
1.21 
1.80 

Calcu. 

B.T.U. 

11678 

Nos. 
1   .. 

Ash. 
12.79 

Sul. 
0.77 

Ash 

12.68 

6.43 
6.13 

8.75 
4.10 
4.72 
4.78 
5.78 

Sul 
0.77 

0.66 
1.29 
0.93 
0.61 
0.75 
0.53 
0.58 

2    .. 

Coalburg 
. . . ,   3  sn 

Coal. 
33.30 
36.24 
32.48 
35.13 
33.50 
34.15 
32.95 

56.92 
55.61 

56.74 
58.30 
59.78 
67.90 
58.50 

.009 
.011 
.006 
.003 
.004 
.004 
.006 

6.48 
6.15 
8.78 
4.12 
4.72 
5.00 
5.80 

0.66 
1.29 
0.93 
0.61 
0.75 
0.53 
0.58 

74.73 
78.17 
74.40 
79.09 
79.91 
79.10 
76.98 

4.78 
4.78 
4.55 
4.67 
4.67 
4.65 
4.84 

12.21 
8.33 

10.13 

10.24 
8.73 
9.51 

10.60 

1.16 
1.28 
1.21 
1.27 
1.22 
1.21 
1.20 

13263 
13671 
13345 
13853 
14002 
13706 
18476 

12911 
13743 
12884 
13630 
13876 
13673 
13401 

Co 

alburg 
.4.02 
.2.75 
.2.38 
.3.01 
.2.28 
3.51 
.3.25 

12846 

3    .. 
4 

.2.00 
.2.00 
.2.45 
.2.00 
.2.95 
.2.75 

13698 
12868 

6    .. 
6    .. 

age 

13572 

13842 

7  .. 

8  .. 

»ge 

13009 
13358 

Aver 

..2.49 

33.96 

57.68 

.006 

6.86 

0.76 

77.48 

4.70 

9.96 

1.22 

13616 

13445 

..3.00 

33.79 

57.39 

.006 

5.81 

0.62 

77.08 

4.77 

10.33 

1.22 

13398 

9    .. 

T 

Hacker 
.2.65 
.1.90 
.8.10 
.1.80 
.1.70 
.1.10 

..1.87 

Coal. 
31.41 
36.26 
31.40 
31.46 
31.78 
31.22 
32.25 

52.11 
55.85 
53.75 
61.82 
60.76 
61.12 
57.07 

.011 
.023 
.017 
.008 
.005 
,021 
.014 

13.83 
5.90 

13.75 
4.92 
5.76 
6.56 
8.30 

0.60 
1.73 
2.64 
0.63 
0.83 
0.79 
1.20 

68.64 
78.55 
71.32 
79.64 
78.82 
80.03 
76.15 

4.23 

4.60 
4.53 
4.89 
4.83 
5.00 
4.66 

11.76 
8.04 
7.76 
8.62 
8.67 
6.52 
8.54 

1.05 
1.19 
1.00 
1.30 
1.09 
1.10 
1.12 

12216 
13942 
12760 
14161 
14111 
14166 
13559 

11583 
13662 
12650 
13969 
13824 
14268 
13326 

9    . 
Ill    .. 

11  .. 

12  . 

13  . 

14  . 
Aver 

Thacker 

....    S  7.1 

Coal. 
31.06 
36.12 
31.29 
31.34 
31.72 
31.13 

51.52 
55.64 
53.54 
61.56 
60.65 
60.95 

.011 
.023 
.017 
.008 
.005 
.021 

13.68 
5.07 

12.70 
4.90 
5.75 
6.54 

0.60 
1.73 
2.03 
0.63 
0.83 
0.79 

67.77 
78.26 
71.06 
79.32 
78.C8 
79.81 

4.34 
4.54 
4.57 
4.93 
4.85 
5.03 

12.56 
8.31 
8.04 
8.92 
8.80 
6.73 

1.04 
1.19 
1.00 
1.30 
1.09 
1.10 

12079 
13891 
12718 
14104 
14086 
14126 

11482 

10  .. 

11  .. 

12  .. 

13  .. 

14  .. 

ige 

age 

.2.27 
.2.47 
.2.20 
.1.88 
.1.38 

13681 
12619 
1.3932 
13802 
14238 

Aver 

..2.32 

32.11 

67.31 

.012 

8.26 

1.20 

76.82 

4.71 

8.89 

1.12 

13483 

13248 

16    . 
16    .. 

Alma  Coal. 

1.75     30.15 

1.30     33.36 

1.25     31.09 

2.15     34.83 

61.99 
61.78 
62.10 
55.08 
60.24 

.006 
.006 
.009 
.003 

.006 

6.11 
3.56 
5.56 
7.94 
5.79 

0.55 
0.67 
0.49 
0.62 
0.54 

78.77 
80.57 
81.75 
74.56 
78.91 

4.99 
5.39 
4.39 
5.11 
4.97 

8.38 
8.68 
6.64 
10.57 
8.55 

1.27 
1.23 
1.17 
1.20 
1.22 

14061 
14512 
14177 
13245 
13998 

13921 
14414 
14119 
13241 
13924 

15  . 

16  . 

17  . 

18  . 
Aver 

Alma  Co 
2.19 

1  R9 

al. 
30.02 
33.26 
30.94 
a.4.50 

.61.70 
61.60 
61.78 
64.64 

.006 
.006 
.009 
.003 

6.09 
3.55 
5.53 
7.87 

0.55 
0.57 
0.49 
0.62 

78.42 
80.34 
81.34 
73.83 

5.03 
6.42 
4.45 
5.22 

8.64 

6.89 

7.02 

^1.26 

1.27 
1.28 

1.17 
1.19 

13999 
14470 
14106 
13118 

13878 
14380 

17  .. 

18  .. 

.1.75 
.3.09 

14083 
13129 

Average 

..1.61 

32.35 

age 

..2.15 

32.18 

59.90 

.006 

5.76 

0.54 

78.48 

5.03 

8.20 

1.21 

18988 

18867 

19  .. 

20  .. 

age 

arfield 
.1.90 
.1.60 

Coal. 
34.30 
29.90 

55.93 

65.58 

.004 
.004 

7.87 
2.92 

1.74 
0.54 

73.74 
81.39 

4.53 
5.03 

10.94 
9.08 

1.18 
1.04 

13182 
14636 

12765 
14278 

W 

19    

20    

.'\verage 

arfield  Coal. 
.2.46     34.11 
.1.99     29.78 

55.60 
65.32 

.004 
.004 

7.83 
2.91 

1.73 

0.54 

73.32 
81.07 

4.59 
5.07 

11.36 
9.37 

1.18 
1.04 

13107 
14579 

12801 
14232 

Aver 

..1.75 

32.10 

60.75 

.004 

5.39 

1.14 

77.66 

_4.78^ 

10.01 

1.11 

13909 

13516 

..2.22 

31.94 

60.46 

.004 

4.37 

1.13 

77.19 

4.83 

10.36 

l.Il 

18843 

13466 

408-409 
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3.  The  "Lick  Fork"  mine  of  the  Logan  Company,  one  mile  and  a  half 

southeast  from  Thacker  Station. 

4.  The  Grape  Vine  Coal  Company's  mine,  located  just  east  from  Thacker, 

Mingo  County. 

5.  The  Lynn  Coal  &  Coke  Company's  mine,  located  on  a  stream  which 

puts  into  Tug  River  near  Matewan,  Mingo  County. 

6.  The  "Logan"  mine  of  The  Logan  Consolidated  Coal  Company. 

7.  The  "Red  Jacket"  mine  of  The  Logan  Consolidated  Coal  Company. 

8.  The  Glen  Alum  Coal  Company's  mine,  four  miles  up  Alum  Creek  from 

Glen  Alum  Station. 

It  is  needless  to  say  that  the  foregoing  analyses  reveal  a 
coal  of  very  excellent  quality,  being  very  low  in  both  ash  and 
sulphur,  and  so  high  in  volatile  matter  as  to  come  within  the  list 
of  good  gas  coals. 

Mr.  Hennen  collected  six  samples  of  this  coal  from  mines 
that  had  been  opened  since  1902,  and  these  yielded  to  Hite  and 
Patton,  the  following  results  as  exhibited  in  Table  No.  6 : 
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LOCATION  OF  SAMPLES  IN  TABLE  NO.  6. 
StoCkton-Lewiston  Coal. 

1.     Mingo  Block  Coal  Co.,  on  N.  &  W.  Railway,  one-half  mile  east  of 
Prendergast,  Mingo  County. 


Buffalo  Creek  (Coalburg)  Coal. 

2.  \\'alnut  Hill  Coal  &  Alining  Co.,  on  Pigeon  Creek,  one  mile  north- 

east of  XaugatMck,  Mingo  County. 

3.  Culross  Coal  Co.,  three-fourths  of  a  mile  southeast  of  Nolan,  ]\Iingo 

County. 

4.  Hatfield  Colliery  Co.,  one  and  one-fourth  miles  southeast  of  Nolan, 

Mingo  County. 
.5.     Chattaroy    Colliery    Co.,    on    Buffalo    Creek,    one-half    mile    east    of 
Chattaroy. 

6.  Bufifalo  Colliery  Co.,  on  Buffalo  Creek,  one  mile  east  of  Chattaroy. 

7.  Lingo-Hocken  Coal  Co.,  on  Bufifalo  Creek,  one  and  one-fourth  miles 

east  of  Chattaroy. 

8.  Howard  Collieries  Co.,  on  Buffalo  Creek,  one  and  three-fourth  miles 

east  of  Chattaroy. 


Thacker  Coal. 

9.     Mingo  Block  Coal  Co.,  head  of  Long  Point  Branch,  one  mile  east  of 
Canterbury. 

10.  Williamson   Coal   &    Coke   Co.,    east   side    of   mouth    of    Williamson 

Branch  of  Tug  River,  at  Williamson. 

11.  Williamson   Coal  &  Coke  Co.,  on  Williamson  Branch,  three-fourths 

of  a  mile  northeast  of  Williamson. 

12.  Marvin  Coal  Co.,  Matewan. 

1.3.     Mate  Creek  Coal  Co.,  one-third  of  a  mile  southeast  of  Matewan. 
14.     Thacker  Fuel  Co.,  two  and  one-half  miles  up  Grapevine  Creek. 


Alma  Coal  (Peerless?). 

l.").     Merrimac  Coal  Co.,  on  N.  &  W.  Railway,  one-third  of  a  mile  south- 
east of  Raw!  Station. 

16.  Marvin  Coal  Co.,  northwest  end  of  Matewan. 

17.  Mate  Creek  Coal  Co.,  one-third  of  a  mile  southeast  of  Matewan. 

18.  The  Marion  Timbering  Co  ,  one-eighth  of  a  mile  east  of  Prendergast, 

and  two  miles  southeast  of  Dingess. 
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Warfield  (No.  2  Gas)  Coal. 

19.  Warfield   Coal   Co.,  three-fourths   of   a  mile  northwest  of   Warfield 

(Kermit  Station). 

20.  Rawl    Coal    &    Coke    Co.^    three    and    one-half    miles    southeast    of 

Williamson,  at  Rawl  Station. 

We  shall  now  give  a  detailed  account  of  the  mines  repre- 
sented by  the  Thacker  and  other  coal  beds  in  Table  No.  6. 

The  Mingo  Block  Coal  Company  has  recently  prospected 
the  Thacker  coal  at  Prendergast,  Mingo  County,  near  the  head- 
waters of  the  Left  Fork  of  Laurel,  a  tributary  of  Pigeon  Creek, 
and  there,  one  mile  east  from  Canterbury,  Mr.  Hennen  secured 
the  following  data : 


Ft.      In. 


Slate  with  fossil  plants 

Coal,  splinty  2' 
Slate,  gray  0 
Coal,  splint  0 
Slate,  gray,  streaks  of  coal  1 
Coal,  splinty  1 
Slate    


Thacker  coal 

(Cedar  Grove  f) 6 


Elevation  (aneroid),  1030  feet  A.  T. ;  Butts,  S.  40°  E. ;  Faces, 
N.  50°  E. ;  Sample  from  Nos.  2  and  4  only,  for  analysis  of  which  see 
Table  No.  6,  page  409.  This  prospect  had  only  been  driven  in  the  hill  a 
short  distance,  and  hence  the  ash  contents  are  excessive,  and  do  not  fairly 
represent  the  quality  of  the  coal  when  well  under  cover. 


The  Williamson  Coal  and  Coke  Company  of  Williamson, 
Mingo  County,  operates  mines  in  the  Thacker  Coal  bed  on  Wil- 
liamson Run,  just  south-east  from  the  town,  and  there  Mr. 
Hennen  obtained  the  following  at  Mine  No.  i: 


Ft.      In. 


Slate, 
Coal, 
Coal, 
Coal, 
Slate, 
Coal, 
Slate, 
Coal, 
Slate 


good  roof., 
semi-splint 
slaty 

semi-splint 
gray,   6"  to 
semi-splint 
gray,  2"  to 
semi-splint 


6  " 
1 
7 
04 
Gi 
1* 
10 


Thacker  coal 

(Cedar  Grove?) 3 


2i 


Elevation  (aneroid),  940  feet  A.  T.;  Butts,  N.  45°  E. ;  Faces, 
S.  45°  E. ;  Greatest  rise,  S.  45°  E. ;  Mine  capacity,  120  tons;  Men  em- 
ployed, 24 ;  Coal  shipped  east  and  west  for  steam  purposes ;  Authority  for 
mine  data,  J.  D.  Clarkston,  assistant  mine  foreman;  Sample  from  Nos. 
2,  3,  4,  6,  and  8,  for  analysis  of  which  see  Table  No.  6,  page  409. 
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Mine  No.  2  of  this  company  is  about  one-half  mile  farther 
up  Williamson  Branchy  and  there  Mr,  Hennen  obtained  the  fol- 
lowing data : 

Ft.      In. 

1.  Blue  slate,  good  roof 

2.  Coal,   semi-splint  0'     5 


Thacker  coal 

(Cedar  Grove?) 4        7^ 


3.  Slate,  0"  to  0     Oi 

4.  Coal,  semi-splint  0      4 

5.  Slate,   gray  0      3 

6.  Coal,  semi-splint  2      6 

7.  Slate,  gray,  0"  to  0     3 

8.  Coal,  semi-splint,   9"   to   0    10 

9.  Slate  and  concealed 180        0 

10.  Sandstone,  massive  (quarry  rock,  Williamson  Branch)  visi- 
ble         50         0 

Elevation  (aneroid),  93^  feet  A.  T. ;  Butts,  north  and  south;  Faces, 
east  and  west ;  Greatest  rise,  S.  E. ;  Mine  capacity,  200  tons ;  Men  em- 
ployed, 57 ;  Coal  shipped  east  and  w^est  for  steam  purposes ;  Authority 
for  mine  data,  C.  C.  Fultz,  mine  foreman ;  Sample  from  Nos.  2,  4,  6,  and 
8,  for  analysis  of  which  see  Table  No.  6,  page  409. 

The  analysis  of  this  sample  (No,  11  of  the  table)  gives  a 
percentage  of  ash  probably  higher  than  is  warranted,  since  the 
general  run  of  the  coal  at  this  mine  does  not  appear  to  have  much 
more  ash  in  its  make-up  than  was  found  at  Mine  No,  1  of  the^ 
same  Company. 

The  Marvin  Coal  Company  of  Matewan,  Mingo  County, 
operates  a  mine  in  the  Thacker  coal  a  short  distance  below  the 
railway  station  at  Matewan,  and  there  Mr.  Hennen  obtained  the 
following  data  • 

Ft.       In. 

Sandstone    ". . .    . . 

Coal,  semi-splint      1'     1  "  I.  Thacker  coal 

C«a/,  gray,  splint     1    11*    ]  (Cedar  Grove?) 3         04 

Slate  and  sandstone,  massive  and  concealed 130        0 

Coal,    semi-splint       2'  11"  \    a,              ,  .^         , 

~      r     {       «         r  ^       r.      o       Alma  coal .>         7 

6.  Coal,  gray  splint       0      8    ) 

7.  Slate  and  sandstone,  massive,  mostly 90        0 

Coal,  blossom,  Warficld,  opening  fallen  in 

9.     Sandstone,  massive,  mostly  flaggy  at  bottom 100         0 

10.  Coal,  gas,  Hatfield  Tunnel 0      10 

11.  Slialy  sandstone  and  concealed  to  R.  R.  grade 10.1        0 

Elevation  Thacker  seam  (aneroid),  1110  feet  A.  T. ;  Faces,  irregular; 
Greatest  rise,  S.  E. ;  Mine  capacity,  40  tons;  Men  employed,  8;  Authority 
for  mine  data,  John  W.  Stewart,  mine  foreman ;  Sample  from  Nos.  2  and 
.'{,  for  analysis  of  which  sec  Table  No.  6,  page  409. 

For   a    long   section    f»f   flic    rocks    which    includes    tlio   one 
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given  above,  and  goes  on   up  to  the  summits  of  the  hills,  the 
reader  is  referred  to  page  314  of  this  volume. 

The  Mate  Creek  Coal  Company  of  Matewan,  Mingo  County, 
operates  a  mine  in  the  Thacker  seam  about  one-third  mile  south 
from  Matewan,  and  there  Mr.  Hennen  obtained  the  following 
data : 

Ft.  In. 

1.  Slate,  good  roof 

2.  Coal,  gas  1'    2"  |  Thacker  coal 

3.  Coal,  gray  splint     3      1    \  (Cedar  Grove f) 4  3 

4.  Slate  and  concealed 135  0 

5.  Coal,   Alma 4  0 

Elevation  (aneroid),  1185  feet  A.  T. ;  Faces,  irregular;  Greatest  rise, 
S.  E. ;  Mine  capacity,  100  tons ;  Men  employed,  25 ;  Coal  shipped  east  and 
west  for  steam  purposes ;  Authority  for  mine  data,  S.  T.  Lambert,  Supt. ; 
Sample  from  Nos.  2  and  3,  for  analysis  of  which  see  Table  No.  6,  page 
409. 

Grapevine  Creek  puts  into  Tug  River  about  two  miles  above 
Thacker,  and  at  two  and  one-half  miles  up  this  creek  the  Thacker 
Fuel  Company  of  Cincinnati,  Ohio,  has  an  operation  on  the 
Thacker  seam  at  its  Mine  No.  lo,  where  Mr,  Hennen  obtained 
the  following  data : 

Ft.      In. 

1.  Slate,  good  roof 

2.  Coal,  gas  2'     4  "  1 

3.  Coal,  gray  splint  1    11         Thacker  coal 

4.  Bone,  1"  to  0     04    \  (Cedar  Grovef) 6      ll4 

5.  Coal,  gray  splint    0      5 

6.  Coal,  gas,  hard     2      3     J 

7.  Slate   

Elevation  (aneroid),  1480  feet  A.  T. ;  Faces,  irregular;  Greatest  rise, 
S.  E. ;  Mine  capacity,  350  tons ;  Men  employed,  45 ;  Coal,  "run  of  mine", 
shipped  mostly  west,  some  east,  for  steam  and  domestic  purposes ;  Au- 
thority for  mine  data,  H.  C.  Boyd,  mine  foreman ;  Sample  from  Nos.  2, 
3,  4,  5,  and  6,  for  analysis  of  which  see  Table  No.  6,  page  409. 

The  Thacker  coal  has  been  opened  at  Naugatuck,  approxi- 
mately 200  feet  above  Tug  River,  where  it  is  3|-  to  4  feet  in 
thickness,  but  so  split  up  with  slate  and  bony  impurities  that  it 
has  not  yet  been  successfully  mined  for  commercial  purposes. 
The  section  there  is  given  in  Vol.  II,  pages  336-7,  West  Virginia 
Geological  Survey,  under  the  name  "Winifrede,"  which  was  an 
error. 

As  we  pass  down  Tug  River  from  the  mouth  of  Pigeon,  the 
horizon  of  the  Thacker  coal  remains  above  water  level  for  many 
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miles,  and  although  the  crop  of  this  coal  is  frequently  visible, 
and  it  has  often  been  exploited  for  local  purposes  on  both  sides 
of  the  river,  yet  it  appears  to  be  too  high  in  ash  for  commercial 
purposes,  and  to  deteriorate  gradually  to  the  north-west,  so  that 
there  are  no  active  mines  on  this  coal  below  Naugatuck. 

The  thick  coal  once  opened,  and  an  attempt  made  to  mine 
it  two  miles  up  Twelve  Pole,  above  Dingess,  in  Mingo  County, 
is  probably  this  same  bed.  The  mines  there  have  been  aban- 
doned, and  the  railway  track  to  them  dismantled.  The  coal 
could  be  utilized  for  the  manufacture  of  producer  gas,  but  it  is 
too  high  in  ash  to  compete  with  the  purer  coals  for  steam  and 
general  fuel  purposes. 

THE  BUFFALO  CREEK  COAL   (COALBURG). 

Above  the  horizon  of  the  Thacker  bed  of  Mingo  County  on 
Tug  River  we  find  a  succession  of  sandstones  and  shales  with 
occasional  thin  coal  beds  until  we  pass  350  to  400  feet  higher 
where  we  find  a  thick  bed  of  excellent  coal  that  has  in  recent 
years  been  extensively  mined  along  the  waters  of  Buflfalo  Creek, 
a  stream  which  puts  into  the  north  bank  of  Tug  River  a  few 
miles  below  Williamson.  Dr.  H.  M.  Payne,  head  of  the  new 
mining  school  recently  established  at  the  State  University,  Mor- 
gantown,  who  has  done  much  mine  engineering  work  in  Mingo 
and  other  counties  of  West  Virginia,  has  identified  this  Buffalo 
Creek  coal  with  the  Winifrede  bed  of  the  Kanawha  series,  and 
it  is  generally  known  under  that  name.  At  first,  the  writer  was 
inclined  to  regard  this  coal  as  the  representative  of  the  Wini- 
frede, but  later  investigations  seem  to  indicate  that  it  is  more 
probably  the  Coalburg  seam,  and  that  the  Winifrede  belongs  at 
a  lower  horizon,  and  hence,  until  the  question  is  definitely  settled 
by  the  more  detailed  studies  to  be  undertaken  in  connection  with 
the  several  County  Reports,  T  have  given  the  coal  in  question 
the  provisional  name  of  Buffalo  Creek  coal. 

It  is  this  same  coal  which  was  once  opened  and  mined  locally 
on  the  lands  of  Dr.  \'\''aldron  at  Naugatuck,  a  section  of  which 
is  given  at  the  top  of  page  337,  Vol.  TI.  This  coal,  at  Nauga- 
tuck, is  much  split  with  slate  and  has  not  been  mined  commer- 
cially, although  it  totals  a  thickness  of  8§   feet,  but  at  Walnut 
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Hills,  two  miles  farther  up  Pigeon  Creek,  it  is  mined  by  the 
Walnut  Hills  Coal  and  Mining  Company  of  Cincinnati,  Ohio,  of 
which  Mr.  J.  G.  Thomas  of  Naugatuck  is  manager.  Here  Mr. 
Hennen  obtained  the  following  data : 


1.  Sandstone    

2.  "Niggerhead"  coal,   14"    to     0'     8  " 

3.  Coal,  splint,  hard  1     4 

4.  Slate,  soft;  1"  to  0     Oi 

5.  Coal,  gas  0     3 

6.  Slate,  soft,  gray,  ¥'  to  0      1 

7.  Coal,  splint  1      2 

8.  Bone,  2"  to  0     Ol 

9.  Coal,    splint  1     84 

10.  Slate,  black  1      2 

11.  Coal,  splint  1      6 

12.  Slate    


Ft.      In. 


Buffalo  Creek. 

(Coalburg?) 7      11 


Elevation  (aneroid),  1020  feet  A.  T. ;  Mine  capacity,  200  tons;  Men 
employed,  40;  Coal  shipped  west  and  east  for  steam  and  domestic  pur- 
poses; Authority  for  mine  data,  G.  C.  Law,  bookkeeper;  Sample  from 
Nos.  3,  5,  7,  and  9,  for  analysis  of  which  see  Table  No.  6, -page  409. 
Nos.  10  and  11  are  not  taken  out,  although  No.  11  is  reported  to  be  of 
excellent  quality.  The  writer  measured  a  section  of  the  hills  at  this 
locality  with  the  barometer,  which  gave  the  following  results  in  descend- 
ing from  top  of  high  knob  above  the  mine : 

Ft.         Ft. 

Sandstone,  gray,  massive,  pebbly  at  10  to  15  feet  below  top 80  to    80 

Shales  and  concealed,  {coal  horizon) 30  to  110 

Sandstone,   massive,    some   limy   layers 90  to  200 

Concealed  and  shales  with  coal  blossom,  near  center 40  to  240 

Sandstone,  massive,  coarse,  gray 80  to  320 

Coal,  Buffalo  Creek,  including  partings  (Coalburg) 8  to  328 

Concealed  and  sandstone  with  coal  bench  at  250  feet 325  to  653 

Sandstone,  massive,  yellowish 50  to  703 

Sandy  beds  with  iron  ore  nodules 12  to  705 

Coal,  slaty  cannel  at  top 1  to  706 

Fire  clay  and  sandy  beds 7  to  713 

Shales,    dark 10  to  723 

Conl,  good  at  R.  R.  (N.  &  W.),  prohahlyAlma  bed 2  to  725 

Fire  clay. li  to  7264 

Concealed  'to  Pigeon  creek 35  to  7614 

The  Thacker  coal  belongs  here  about  350  feet  below  the 
Buffalo  Creek  coal,  and  it  probably  makes  the  bench  seen  at  that 
horizon. 

Nolan  is  on  Tug  River,  seven  miles  above  Naugatuck.  and 
about  three-fourths  mile  south-east  from  that  village  the  Culross 
Coal  Company  has  a  mine  in  the  Buffalo  Creek  coal,  where  Mr. 
Hennen  obtained  the  following  data : 
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Ft.       In. 

1.  Sandstone    

2.  Soft  fire  clav,  0"  to 0        1 

3.  Coal,    splint  1'     6"] 

4.  Coal,  soft  (boring  streak)   Oil-  Buffalo  Creek  (Coalburg)       3        9 
o.     Coal,    splint  2      2    J 

6.     Slate,  sandstone  and  concealed  to  N.  &  W.  R.  R.  645'  A.  T.  .515        0 

Elevation    (aneroid),    1160    feet    A.    T. ;    Butts,    N.    50°    W. ;    Faces, 

5.  40°  W. ;  Greatest  rise,  S.  50°  E. ;  Mine  capacity,  35  tons ;  Men  employed, 
10 ;  Coal  shipped  east  and  west  for  domestic  purposes ;  Authority  for 
mine  data,  Frederick  Rabe,  mine  foreman ;  Sample  from  Nos.  3,  4  and  5, 
for  analysis  of  which  see  Table  No.  6,  page  409. 

The  miners  call  this  seam  of  coal  the  "Thacker",  but  thi^ 
is  a  mistake,  since  it  is  about  400  feet  above  the  Thacker  bed  (the 
interval  having  increased  greatly  south-ward  from  Naugatuck), 
which  has  been  opened  at  150  feet  above  the  N.  &  W.  Railway. 
Mr.  Hennen  measured  a  section  from  the  summit  of  the  knob 
above  the  Culross  mine  down  to  the  N.  &  W.  Railway  grade  as 
follows : 

SECTION  AT  CULROSS  MINE  NEAR  NOLAN, 
MINGO  COUNTY. 

Ft. 

Sandstone,  massive,  reddish,  caps  high  knob 100 

Concealed,    sandstone   and    concealed 30 

Sandstone,  massive  and  concealed 85 

Sandstone,  massive  and  concealed  to  coal  blossom 85 

Sandy   shales 8 

Coal,  splint  3 J  (No.  5  Block)  (once  mined  here,  now  fallen  in)    4 

Concealed  and  sandstone,  massive 170 

f  coal,  splint      18"  ] 
Coal,  Buffalo  Creek,  (Coalburg?)  \  coal,  soft  1    \  (1160'  A.  T.)  ...     Zl 

t  coal,  splint      26    J 

Concealed,  massive,  sandstone  and  concealed 370 

Coal,  Thacker,  semi-splint,  blocky,  (once  mined)  B'  to 4 

Concealed,  sandstone  and  concealed  to  N.  &  W.  R.  R.  grade  at  tipple 

(645  feet  A.  T.) 145 

The  HatHeld  Colliery  Company  has  a  mine  in  the  Buffalo 
Creek  coal,  about  oi>e-half  mile  farther  up  Tug  River,  and  there 
Mr.  Hennen  obtained  the  following  data: 

Ft.      In. 

1.  Sandstone    

2.  Coal,    semi-splint  (>'     7"  1 

3.  Slate,  gray,  2i"  (i     .'i    1 

4.  Coal,   splint  I      9    \  Ihiffalo  Creek  (CoaUnircj!')  4 

5.  Bone  0     2 

6.  Coal,   splint  J    11 

7.  Slate    
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Elevation  (aneroid),  1200  feet  A  T. ;  Butts,  S.  54°  E. ;  Faces, 
N.  45°  E. ;  Greatest  rise,  N.  45°  W. ;  Mine  capacity,  175  tons ;  Men  em- 
ployed, 35 ;  Coal  shipped  east  and  west  for  steam  and  domestic  purposes ; 
Authority  for  mine  data,  C.  C.  New,  mine  foreman ;  Sample  from  Nos. 
2,  4,  and  6,  for  analysis  of  which  see  Table  No.  6,  page  409. 

There  are  some  "rolls"  in  this  mine  which  cut  the  coal  down 
to  6  inches  in  thickness. 

The  Chattaroy  Colliery  Company  has  mines  near  Chattaroy 
just  above  the  mouth  of  Buffalo  Creek,  and  there  Mr.  Hennen 
obtained  the  following"  data : 

Ft.      In. 

1.  Sandstone     30         0 

2.  Coal  5'     3"  I  Stockton.  ] 

3.  Shale  and  fire  clay  2      6     j-  Lewiston   \ 9         3 

4.  Coal,  splinty,  sulphurous  1      6    j  Belmont   J 

5.  Blue  slate,  and  sandstone,  massive. .  .  ; 70         0 

6.  Coal,  splint         2'     6  "  1 

7.  Coal,  gas  0      6i     | 

8.  Fire  clay,  gray  0     2      [  Buffalo  Creek 

9.  Cofl/,  splint        2      4      \  (Coalhnrg?) 5       10 

10.  Slate,  gray         0      Oh 

11.  Coal,  splint        0      5 

Elevation  Buffalo  Creek  coal  (aneroid),  1240  feet  A.  T. ;  Butts, 
N.  40°  W. ;  Faces,  S.  50°  W. ;  Greatest  rise,  S.  40°  E. ;  Mine  capacity,  500 
tons ;  Men  employed,  100 ;  Coal  shipped  mostly  west  for  steam  and  do- 
m.estic  purposes ;  Authority  for  mine  data,  W.  S.  Tabor,  Engineer ;  Sam- 
ple from  Nos.  6,  7,  and  9,  for  analysis  of  which  see  Table  No.  6,  page 
409. 

This  is  the  type  locality  of  the  Buffalo  Creek  bed,  and  also 
the  one  at  which  the  long-  section  given  on  a  previous  page  (309) 
was  measured  by  the  writer. 

Mr.  Hennen  secured  a  partial  section,  measured  here  with 
spirit  level  by  Mr.  Tabor,  the  engineer  who  reports  the  following 
results : 

Section  Along  Incline  of  Chattaroy  Colliery  Company,  Buffalo 

Creek,  Mingo  County.     Spirit  Level  Intervals 

Given  by  W.  S.  Tabor,  Engineer. 

Ft.       In. 
Sandstone,  massive,  visible 30         0 

r  coal,   splint  3'     0  "  ] 

I  bone  0      14     I 

Coal    \  coal,   gas,   hard   0      9       [  Stockfon-LezuistonF .    . . .' 5         3 

1  bone  0      0*    f 

I  coal,    splint  1      4       | 

[  slate  0      0      J 
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Ft.  In. 

Sandstone,  massive  and  concealed 76  6 

Coal,  Buffalo  Creek  (Coalburgf) 5  8 

Shal.v  sandstone,  and  shales 65  0 

Limestone,   blue,   silicious 1  6 

Shales,  sandstone  and  concealed 180  0 

Coal,  splint,  good  (IVinifrcdc?) 4  9 

Shales,  mostly,  and  sandstone 161  0 

Ccal    3  9 

Concealed    119  9 

Coal,   T hacker 4  0 

Concealed    100  0 

Coal,  divided  seam   (Alma) .v. .    . . 

Concealed  to  railroad  grade,  061. 4  A.  T.  at  tipple 20  0 

Interval  in  boring  to  coal  (IJ'ar field?) 120  0 

About  one  mile  above  Chattaro}-  Station  and  on  up  Buffalo 
Creek  from  the  last  mine,  the  Buffalo  Colliery  Compan^  operates 
a  mine  in  the  same  coal,  and  there  Mr.  Hennen  obtained  the  fol- 
lowing data : 

Ft.      In. 

1.  Coal,  splint  with  partings,  Stockton-Lewiston? 4        6 

2.  Sandstone  and  concealed  and  sandstone 75        0 

3.  Coal,  splint,  hard  1'  10  "  1 

4.  Coal,  gray,  hard  0     3 

5.  Coal,  gas  0      3      I 

6.  Coal,  gray  splint,   hard  0      2       \  Coalburg? 4       111 

7.  Coal,  splint  2     0      |  Buffalo  Creek 

8.  Slate,  i"  to  0      Of    I 

9.  Coal,  slaty,  sulphurous,  3"  to  0      5      J 

10.     Slate    

Elevation  Buff'alo  Creek  coal  (aneroid),  1248  feet  A.  T. ;  Butts, 
N.  60°  E. ;  Faces,  S.  40°  W. ;  Greatest  rise,  S.  40°  E. ;  Mine  capacity,  300 
tons;  Men  employed,  60;  coal  shipped  east  and  west  for  steam  and 
domestic  purposes ;  authority  for  mine  data,  T.  C.  Barger,  Sec'y-  &  Treas. ; 
Sample  from  Nos.  2,  3,  4,  5  and  6,  for  analysis  of  which  see  Table  No.  6, 
page  409. 

Mr.  Hennen  remarks  "This  looks  much  like  the  Coalburg 
seam  of  the  Kanawha  Valley." 

A  short  distance  farther  up  Buffalo  Creek  is  the  "Lingo" 
mine  of  the  Lingo-Hockcn  Coal  Company  of  Falls  Mills,  Va. 
Mr.  Hennen  obtained  the  followincr  data  at  the  Lingo  mine: 

Ft.      In. 

1.  Sandstone    

2.  Coal,    .splint,    Iirird  :.''     6  "]  r,^ih,.,..>  -         ^\ 

3.  C  nal,    cas  ()     2      r  n   .r  i    r^      i  ■? 
A      n     i       V   ,     \       1  .,      -1       Buffalo  Creek? 

5.     Slate    

FJcvalion     (an'Tnid ),    l:.'s()    foct    ,\.    '1'.:    P.ults,    S.     10'     V..\    Faces, 

N,  50°  E. ;  Greatest  ri.se,   S.  40°  E.^    .Mine  capacity,  200  tons;   Men  em- 
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ployed,  60 ;  Coal  shipped  mostly  west  for  steam  and  domestic  purposes ; 
Authority  for  mine  data,  J.  H.  Gent,  mine  foreman;  Sample  from  Nos. 
2,  3,  and  4,  for  analysis  of  which  see  Table  No.  6,  page  409. 

The  Howard  Collieries  Company  of  Chattaroy,  Mingo 
County,  has  a  mine  in  the  Buffalo  Creek  coal  one-half  mile  above 
the  "Lingo",  and  there  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Sandstone    

2.  Draw    slate " 

3.  Coal,    splint,    hard  2'     7  "  1 

4.  \Coal,    gas  0      5      |  Buffalo  Creek 

5.  Coal,    splint,    hard  2      4      )■  Coalburg? 5         7 

6.  Slate,   gray  0      li 

7.  Coal,    splinty  0      1*    J 

8.  Slate -. 

Elevation  (aneroid),  1335  feet  A.  T. ;  Butts,  S.  40°  E. ;  Faces, 
N.  50°  E. ;  Greatest  rise,  S.  40°  E. ;  Mine  capacity,  250  tons;  Men  em- 
ployed, 40  to  50;  Coal  shipped  east  and  west  for  steam  and  domestic 
purposes ;  Authority  for  mine  data,  W.  H.  Pirsung,  bookkeeper ;  Sample 
from  Nos.  3,  4,  and  5,  for  analysis  of  which  see  Table  No.  6,  page  409. 

The  analyses  of  this  coal  as  grouped  in  Table  No.  6  reveal 
a  very  close  resemblance  to  the  Coalburg  bed  of  the  Great  Kana- 
wha region,  and  it  is  quite  probable  that  it  represents  that  same 
horizon. 


THE  STOCKTON-LEWISTON  COAL  ON  TUG  RIVER. 

The  Mingo  Block  Coal  Company,  under  the  supervision  of 
Dr.  H.  M.  Payne,  the  mining  engineer  of  Williamson,  W.  Va., 
has  recently  opened  a  thick  coal  bed  high  up  in  the  hills  oppo- 
site Prendergast,  Mingo  County.  When  this  coal  was  first  ex- 
amined by  the  writer  he  was  disposed  to  identify  it  with  the 
V/inifrede  bed  of  the  Kanawha  series,  but  a  subsequent  exam- 
ination appears  to  render  it  more  probable  that  the  bed  is  identical 
with  the  Stockton-Lewiston  coal  horizon  of  Mingo  and  Logan 
Counties.  One  of  these  prospect  openings  located  one-half  mile 
east  from  Prendergast  and  about  two  miles  south-east  from 
Dingess  Station,  has  been  driven  under  cover  122  feet,  and  there 
Mr.  Hennen  obtained  the  following  data : 


420 


THE    KANAWHA    SERIES. 


Ft. 

In 

1 

Sandstone,     visible 

25 

n 

2. 

Coal,  splint,  hard 

2' 

4"] 

3. 

Coal,  cannelly  splint^  hard 

0 

10 

4. 

Niggerhead 

0 

3 

5. 

Coal,  splint,  hard 

1 

8 

6. 

Slate,  with  streaks  of  coal 

0 

4 

Stockton- 

7. 

Coal,   gas 

0 

5 

'  Lewiston 

7 

10 

S. 

Slate,   with   streaks  of  coal 

0 

3 

9. 

Coal,    semi-splint 

1 

3 

10. 

Slate,  gray  and  hard 

0 

4 

* 

11. 

Coal,    gas 

0 

2 

12. 

Slate    

Elevation,  (aneroid),  1270  feet  A.  T. ;  Butts,  S.  40°  E. ;  Faces, 
N.  50°  E. ;  Greatest  rise,  S.  40°  E. ;  Authority  for  mine  data,  H.  M.  Payne, 
Gen.  Supt. ;  Sample  from  Nos.  2,  3,  4,  5,  7,  9  and  11,  for  analysis  of  which 
see  Table  No.  6,  page  409. 

Air.  Hennen  inadvertently  included  No.  4  in  his  sample,  and 
thus  added  to  the  ash  of  the  same,  making  it  higher  than  it  should 
be,  since  this  stratum  of  "niggerhead"  would  naturally  be  sepa- 
rated from  the  purer  coal  in  regular  mining  operations. 

Dr.  Payne  also  sampled  this  coal  and  the  specimen  sent  by 
him  to  the  Survey  Laboratory  yielded  the  following  results  to 
Hite  and  Patton : 


Proximate  Analysis. 


Ultimate   Analysis. 


Moisture   1.95 

Volatile  matter 38.31 

Fixed  carbon 55.68 

Ash 4.06 


Total    : 100.00 

Sulphur 74 

Phosphorous    019 

B.  T.  U.  Calorimeter 14035 


Carbon     81.05 

Hydrogen   4.33 

Oxygen   8.50 

Nitrogen    1.32 

Sulphur    0.74 

Ash    4.0G 


Total    100.00 

B.  T.  U.  Calculated 13846 


This  reveals  a  coal  iinich  lower  in  ash  than  Mr.  Hennen's 
sample,  but  like  it  high  in  oxygen,  thus  showing  that  both  sam- 
ples have  suffered  weathering  or  oxidation  to  a  considerable 
extent. 

The  writer  measured  a  section  with  barometer  descending 
from  the  top  of  a  high  knob  abnyc  the  opening  on  this  Stocktoii- 
I.ewiston  seam  on  Paw  Paw  Run  wliich  gave  the  following  re- 
sults : 

Ft.         In. 

Sandstone  and  shales  with  1  onch  bclnw  mirkllc 120     (n  120 

Coal,  blossom,  bright 2     to  122 
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Shales  and  concealed ^ 90 

Sandstone,  Roaring  Creek,  massive,  pebbly,  grayish  white,  big 

cliffs 115 

Shale,  gray 3 

coalj   hard         0' 

bone,  cannelly  0 

Coal,  Stockton-Lewiston  \  coal,  splinty      4 

I  slate,  gray         0 

[  coal,  hard  0 

Concealed  and  sandstone   to  bench 50 

Sandstone  and  concealed 100 

Coal,  splint,  reported  (Winifrede) 3-i 

Concealed  and  massive  sandstone 60 

Shale,  gray 10 


4 

6 

10 


\ 


about Si 

90 


1'     5"  1 

0      8 

1      8 

0      1 

2    11 

0      5 

r 

0      2 

0      2 

1       1 

y       2      8    J 

to  212 


to  317 
to  320 


7     to  327 


to  377 
to  477 
to  4804 
to  5404 
to  5501 
to  554 
to  644 


Coal,  fire  clay  parting  (Chilton) 
Concealed  and  sandstone,  yellow 
[  coal,  hard 

shale 

coal,  splint 

coal,  soft 
Coal,  Thacker  \  coal,  hard  2    11        Hi  to  6551 

coal,  softer 

fire   clay 

coal,  soft 

fire  clay,  shale 
^  coal,  hard,  splinty 

Concealed  and  massive  sandstone 130     to  785i 

Coal,  Alma,  blossom 

Concealed  and  sandstone  to  water  level 30    to  815i 

This  succession  taken  in  connection  with  that  at  Dingess, 
only  two  miles  distant,  as  given  on  a  previous  page,  and  also  with 
that  on  Buffalo,  given  on  previous  pages,  would  appear  to  leave 
little  doubt  that  the  thick  coal  337  feet  below  the  top  of  this 
section  represents  the  Stockton-Lewiston  coal  horizon,  the  "Big" 
bed  of  Logan  and  Wayne  Counties  at  Logan,  Branchland  and 
other  points,  while  the  other  thick  bed  300  odd  feet  lower  comes 
at  the  horizon  of  the  famous  Thacker  seam  of  southern  Mingo. 
This  Thacker  seam  is  too  thick  to  be  all  good  coal,  and  the 
analysis  of  the  sample  collected  by  Mr.  Hennen  near  Canterbury 
reveals  the  upper  portion  of  the  coal  to  be  high  in  ash  (13.83), 
iDut  doubtless  some  of  the  layers  will  furnish  excellent  fuel. 

The  Alma  coal,  shown  at  130  feet  below,  is  the  one  which 
is  mined  for  local  use  and  described  in  detail  on  a  previous  page 
(407).  Its  analysis,  No.  18  of  Table  No.  6,  shows  it  to  be  a 
coal  of  excellent  quality. 

We  shall  now  take  the  reader  back  to  the  Great  Kanawha 
region  and  continue  the  description  of  the  Kanawha  series  above 
No.  2  Gas  coal. 
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THE  CAMPBELLS  CREEK  LIMESTONE. 

At  an  interval  of  20  to  -iO  feet  above  the  Peerless  division 
of  the  Campbells  Creek  coal  there  is  often  found  an  impure, 
earthy  limestone  which  from  its  occurrence  in  the  measures  near 
the  mouth  of  Campbells  Creek  was  long  ago  named  by  the 
writer  the  Campbells  Creek  Limestone.  This  stratum  often  ex- 
hibits the  "cone-in-cone"  structure  and  again  consists  only  of  a 
line  of  lens-like  concretions.  On  the  waters  of  Big  and  Little 
Coal  Rivers  a  fossiliferous  limestone  is  occasionally  found  at 
what  appears  to  be  this  same  horizon. 

Above  this  limestone  horizon  and  frequently  cutting  it  out, 
there  often  occurs  a  hard  gray  sandstone,  sometimes  rather  mass- 
ive, but  often  flaggy,  and  always  micaceous,  with  occasional 
calcareo-silicious  layers,  terminating  at  about  100  feet  in  the 
Kanawha  Valley  at  the  horizon  of  an  important  coal  bed. 

THE  CEDAR  GROVE  COAL. 

This  seam,  although  it  seldom  exceeds  3  feet  in  thickness  in 
the  Kanawha  Valley  and  is  more  frequently  only  2'  8",  is  never- 
theless quite  an  important  coal  on  account  of  its  purity,  and  gen- 
eral excellence  as  a  fuel.  It  is  intermediate  in  character  between 
the  soft  "gas"  coals  below  and  the  harder  splint  coals  above.  Mr. 
E.  E.  Fillmore  of  Cedar  Grove,  W.  Va.,  assistant  engineer  for  the 
Kanawha  and  Hocking  Coal  and  Coke  Company,  describes  this 
coal  as  follows,  as  published  in  Yo\.  II,  page  537: 

"From  2'  10"  to  3'  of  clean  coal.  Bottom  of  slate  (indurated  fire 
clay)  which  is  'shot'  to  make  mule  height.  Top  of  argillaceous  shale 
Ccxccllent  top,  requiring  but  little  propping  in  entries,  which  are  driven 
18'  wide  to  make  room  for  the  gob).  Rooms  worked  double,  with  two 
rows  of  posts  60'  wide. 

"Tough  fibrous  coal,  excellent  for  steaming  purposes,  coking,  making 
good  foimflry  coke  but  not  supporting  cnou.uh   for  furnace  purposes." 

The  samples  of  coal  collected  and  analyzed  for  Vol.  IT.  Wcsl 
\  irginia  Geological  Survey,  as  given  on  pages  5(13-5  of  that 
volume,  yielded  the  following  results  to  Prof.  Hite  and  his  assist- 
ants : 


WEST   VIRGINIA    GEOLOGICAL    SURVEY.  423 

ANALYSES  OF  THE  CEDAR  GROVE  COAL. 

Analyses 

Nos.  Mois.       V.  M.         F.  C.        Ash.        Sul.  Phos.        B.T.U. 

1    079  36.04  58.92  4.25  0.46  0.003  14767 

2   0.82  36.44  58.40         4.34  0.52  0.004  14554 

3 0.64  36.76  57.97         4.63  0.48  0.003  14656 

4  0.69  35.92  59.24  4.15  0.58  0.003  14693 

5  1.27  35.66  55.95  7.12  0.81  0.007  14071 

6 0.76  37.37  57.41  4.46  0.66  0.006  14649 

7  1.07  35.96  57.07  5.90  0.74  0.004  ,14535 

LOCATION  OF  SAMPLES. 

1.  The  Kanawha  and  Hocking  Coal  and  Coke  Co. ;   Thickness  of  coal, 

2'  10" ;  Located  on  Kellys  creek,  near  Cedar  Grove. 

2.  The  Cedar  Grove  Colliery  Co. ;  Thickness  of  coal,  3'  2" ;  Located  near 

Cedar  Grove,  Kanawha  county. 

3.  The    Kanawha   and    Hocking    Coal    and    Coke    Co.'s    mine    No.    110; 

Thickness  of  coal,  2'  8" ;  Near  Cedar  Grove,  Kanawha  county. 

4.  The  Mile  Branch  Coal  Co. ;   Thickness  of  coal,  3'  1" ;   Located  near 

Monarch,  Kanawha  county. 

5.  Robinson  Coal  Co. ;  Thickness  of  coal,    2'  9"  ;  Located  on  south  bank 

of  Kanawha  river,  Kanawha  county. 

6.  East  Bank  Coal  Co. ;  Thickness  of  coal,  2'  9" ;  Located  on  south  bank 

of  Kanawha  river,  Kanawha  county. 

7.  Crown  Hill  Coal  Co. ;  Thickness  of  coal,  2'  8" ;  Located  on  south  bank 

of  Kanawha  river,  Kanawha  county. 
Mr.  Frank  F.  Grout,  formerly  Assistant  Chemist  of  the 
West  Virginia  Geological  Survey,  collected  and  analyzed  five 
samples  of  this  coal  bed,  the  details  of  which  are  given  in  Table 
No.  7,  on  a  subsequent  page  (452).  The  average  composition 
of  these  five  samples  analyzed  by  Mr.  Grout  is  as  follows : 

Proxiinate.  Ultimate. 

Moisture   1.05       Carbon     78.09 

Volatile  matter 35.35       Hydrogen   5.10 

Fixed    carbon 58.19       Oxygen    9.63 

Ash 5.41       Nitrogen   1.19 

Sulphur   0.95       B.  T.  U.  Calorimeter 14217 

Phosphorus    0.003     B.  T.  U.  Calculated 13771 

Results   which    reveal    a    coal    of   very   excellent   quality    in 

every  respect. 

The  cannel  coal  of  Peytona  appears  to  come  at  the  horizon 
of  the  Cedar  Grove  bed,  since  it  is  only  85  to  90  above  the  No.  z 


1.948 

13.075 

6.96 

7.8S0 

2.132 

8.170 

2.428 

10.705 

.778 

6.500 
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Gas  scam,  and  the  same  horizon  appears  to  furnish  canncl  coal 
at  several  other  locahties  in  Kanawha,  Boone  and  Logan  Coun- 
ties. J\Ir.  d'Invilhers  sampled  what  he  considered  to  be  the 
Cedar  Grove  coal  at  several  localities  in  Boone  County,  and  the 
samples,  as  analyzed  by  McCreath,  yielded  the  following  results, 
as  given  in  Mr.  d'Invilliers'  manuscript  report  to  the  C.  &  O. 
Railway  Company : 


CEDAR  GROVE  SEAM. 


Thickness  Thickness 

Map                    of  of  coal  Water.  V.  M.  F.  C.          Sul.           Ash. 

No.                    seam.  sampled. 

119  B 3'     10"  3'     10"         .948  34.307  49.722 

120  B ;>         9  3         6  1.722  33.348  56.354 

91     B 4        5  4        2            .818  35.422  53.458 

89    B 3        8  3        5           .864  34.601  51.402 

94    B 6        0  4        6           .796  36.844  55.082 

B=Boone  County  Samples. 


LOCATION  OF  SAMPLES. 

119  B — About  I  mile  up  Hoggle  branch  of  Coal  river,  Boone  county. 

120  B — Located  on  north  side  of  Coal  river,  about  3  of  a  mile  northwest 

of  Orange,  Boone  county. 
91  B — On  branch  of  Coal  river,  one  mile  northwest  of  Orange,  Boone 

county. 
89  B — Located  one  mile  up  Horse  liranch  of  Coal  river,  Boone  county. 
94  B — On  Gidds  branch  of  Cual  ricer.  in  south-eastern  portion  of  Boone 

county. 

Mr.  d'Invilliers  in  comn^.enting  v[\)on  these  coals  expresses 
a  doubt  as  to  whether  or  not  all  (^f  thcni  represent  the  Cedar 
Grove  seam. 

In  discussing  the  co^X  IkhIs  of  the  Tug  River  region  il  has 
been  stated  that  the  Thackcr  bed  \\o\\V\  appear  to  correlate  with 
the  Cedar  Grove  horizon,  so  far  as  is  Icnown  at  present.  There 
is  only  one  other  alternative.  \iz  :  that  the  Cedar  Grove  could 
possibly  be  correlated  wiili  the  .lima  seam,  and  in  lliat  o\enl  the 
Thaclcer  would  come  at  a  horizon  between  tlie  Cedar  Gro':'r  ami 
IVinifrcde.  not  rcpre^enti-d  !)}•  a  coal  of  conimeroial  value  in  the 
Kanawha  X'allev. 
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THE  MALDEN  SANDSTONE. 

Above  the  horizon  of  the  last  described  coal  bed  there  gen- 
erally occurs  in  all  of  the  regions  covered  by  a  good  development 
of  the  Kanawha  series,  a  very  steep  escarpment  in  the  topography 
for  100  to  200  feet  made  by  the  crop  of  a  hard  bluish-gray,  flaggy, 
micaceous  sandstone,  sometimes  becoming  massive  for  a  few  feet, 
and  often  containing  layers  of  calcareo-silicious  rock  material 
which  are  polished  smooth  along  the  smaller  gullies  and  brooklets 
by  the  erosive  agencies  of  the  streams.  This  steep  escarpment  is 
often  continuous  from  the  horizon  of  A^o.  2  Gas  coal,  100  feet 
below  the  Cedar  Grove  bed,  and  it  usually  presents  such  a  con- 
spicuous feature  in  the  topography,  that  it  greatl}^  aids  the  geolo- 
gist in  determining  the  proper  horizon  to  prospect  for  these 
Kanawha  coals  when  outcropping  measures  are  covered  up  by 
vegetation  and  the  soil  rubbish  of  rock  decay.  To  these  hard 
rocks  the  name  Maiden  sandstone  has  been  given  by  the  writer 
since  they  form  a  conspicuous  landmark  in  the  topography  on 
both  banks  of  the  Great  Kanawha  River  in  the  vicinity  of  Maiden, 
Kanawha  County,  five  miles  above  Charleston. 

THE  UPPER  KANAWHA  COAL  GROUP. 

As  already  stated,  the  Kanawha  series  of  rocks  is  naturally 
divisible  into  two  groups  characterized  not  only  by  a  difference 
in  the  character  of  the  included  coals,  but  also  in  the  lithological 
aspect  of  the  sandstone  sediments,  the  dividing  line  being  at 
the  base  of  a  grayish-white  sandstone,  frequently  massive  and 
containing  but  little  mica^  which  underlies  the  Winifrede  coal 
bed,  and  often  rests  with  slight  unconformity  upon  the  under- 
lying Maiden  sandstone.  The  sandstones  of  the  Upper  group 
often  contain  pebbles  of  quartz,  but  those  of  the  Lozuer  group 
never  hold  them,  or  so  rarely  as  not  yet  to  have  been  observed, 
except  in  the  basal  beds  overlying  the  Middle  Pottsville. 

The  contrast  in  the  coal  beds  of  the  two  groups  is  also  great, 
those  of  the  Lower  one  having  much  soft  or  "gas"  coal  high  in 
volatile  matter  and  suitable  for  coke  or  gas  manufacture,  while 
the  coals  of  the  Upper  group  are  hard,  and  known  as  splint  coals, 
a  variety  of  fuel  peculiar  to  the  Kanawha  series,  and  one  difficult 
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of  description  in  words.  Its  chief  characteristics,  however,  are 
its  almost  metallic  ring  under  the  hammer;  its  thin  layers  of 
mineral  charcoal,  alternating  with  equally  thin  laminae  rich  in 
bituminous  matter,  and  its  tendency  to  split  into  oblong  blocks. 
When  the  brighter  bituminous  laminae  are  inconspicuous,  these 
hard  splint  divisions  of  any  coal  bed  may  readily  be  mistaken 
for  bone  coal,  especially  at  the  crop,  unless  the  observer  handles 
the  material  and  estimates  its  weight,  when  the  difference  be- 
tween splint  and  hone  coal  is  at  once  apparent. 

Mr.  E.  V.  d'Invilliers  gives  the  following  general  description 
of  the  Kanawha  coals  in  his  manuscript  report  to  the  C.  &  O. 
R.  R.  Company : 

"The  Kanawha  Series — the  next  group  of  rocks  overlying  the  Potts- 
ville  or  New  River  seam  and  Coking  coals — contains  such  a  wide  variety 
of  fuel  that  it  is  difficult  to  classify  the  coals  in  tabular  form.  Beds  of 
coal  of  identical  geological  age  yield  fuel  of  totally  different  chemical 
quality,  and  fitted  for  utterly  different  commercial  use,  dependent  upon  the 
geographical  position  of  their  exposure. 

"Hence  the  lower  beds  of  the  series — the  Eagle  and  Campbell's  Creek 
or  Coal  Valle}'  seams — where  exposed  high  in  the  mountains  at  Ansted, 
Mt.  Carbon  and  Powellton  on  the  New  and  Kanawha  rivers;  in  western 
Raleigh ;  on  the  Guyandotte  mountain  in  Wyoming  and  well  down  the 
Guyandotte  river  toward  Logan — yield  a  most  excellent  steam  and  coking 
coal,  partaking  of  all  the  characteristics  of  the  true  New  River  coals, 
save  their  physical  structure.  The  same  seams  further  west  in  Kanawha, 
Boone  and  Logan  counties  yield  typical  gas  coals,  known  under  the  name 
of  'Kanawha'  in  the  trade. 

"Chemically  considered  the  coal  from  these  beds  is  rarely  so  pure — 
so  low  in  ash,  sulphur  and  phosphorus — as  the  high  grade  and  unique 
coals  of  the  Sewell,  Fire  Creek  and  Pocahontas  beds.  Still,  in  their  own 
class,  and  judged  solely  by  the  commercial  results  their  consumption  gives, 
they  are  essentially  coals  of  great  merit,  great  purity  and  great  value. 

"Physically  harder  in  structure  than  the  New  River-Pocahontas  types 
they  bear  transportation  better ;  create  less  slack  in  mining  and  carriage, 
and  compete  successfully  in  the  western  and  lake  markets  witli  the  best 
fuels  from  the  Pittsburg  and  Fairmont  districts  on  the  north;  the  block 
coals  of  the  Hocking  Valley  and  Indiana  on  the  west,  or  the  Kentucky 
and  Alabama  coals  on  the  south.  And  their  variety  in  this  favored  \\'est 
Vircjinia  district  is  so  great — grading  from  coking  and  ■-ti-.nn  corils  ni>  into 
the  best  gas,  splint  and  sometimes  high  volatile  canncis — tiiat  their  rapid 
dcvclof)mcnf  and  wider  use  is  only  a  question  of  time  and  railroad  facilities 
for  transporting  them  to  market. 

"In  the  vast  undeveloped  region  of  Bnone,  Logan  nnd  Wyoming 
counties  it   has  not  been   f'nind   nossiMc  ti)  cinssifv  these  coals  chemically 
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any  more  than  it  was  practicable  to  define  their  exact  geological  horizon; 
but  that  they  bear  an  intimate  relation  in  both  respects  to  the  same  series 
along  the  Kanawha  there  can  be  no  reasonable  doubt,  as  the  analysis  of 
samples,  map  records  and  sections  will  suggest. 

"The  active  mines  south  of  the  Kanawha  river,  along  and  tributary  to 
the  main  line  of  railroad,  have  been  sampled  and  the  coal  analyzed  by  the 
State  Survey  in  the  same  manner  as  the  New  River  district,  so  that  these 
results  are^ecorded  here,  as  a  basis  for  comparison  with  personal  samples 
taken  during  this  and  previous  examinations  in  the  district  south  of  the 
Giiyandotte. 

"The  coal  mined  from  the  upper  beds  of  the  Kanawha  Series — the 
Stockton-Lewiston  seam ;  Coalburg,  Winifrede  and  Cedar  Grove — is  es- 
sentially a  splint  coal,  distinctly  laminated  and  breaking  out  in  large, 
cubical  blocks,  with  occasional  benches  of  bituminous  or  gas  coal  as  well. 

"The  material  won  from  the  lower  seams— the  Campbell's  Creek — Coal 
Valley  bed  and  its  numerous  splits,  and  the  still  lower  Eagle  seam — 
yield  the  best  types  of  strictly  gas  coals  in  the  region.  Ln  this  respect, 
as  well  as  in  their  structure,  they  differ  from  the  hard  splint  coals  of  the 
overlying  beds,  and  under  the  names  of  the  'No.  2  Gas  Coal'  and  'Eagle  or 
No.  1  Gas  Coal'  these  two  beds  have  a  deserved  reputation  for  the  high 
grade  and  uniform  character  of  their  output. 

"Their  chief  drawback  is  the  intimate  association  of  slate  and  bone 
partings,  _and  while  an  attempt  is  usually  made  to  separate  these  in 
mining,  these  bands  (especially  the  bone  coal)  have  a  tendency  to  'freeze' 
to  the  better  coal  benches,  and  if  shipped,  invariably  increase  the  per- 
centage of  ash. 

"The  analyses  therefore  more  nearly  represent  the  composition  of 
these  coals  as  they  should  be  mined  and  prepared  rather  than  as  they 
actually  are  shipped  to  market. 

"To  more  clearly  show  their  average  composition,  as  reported  by  the 
State  Survey,  the  following  summary  has  been  compiled,  based  upon  the 
several  analyses  recorded  in  last  table : 

TABLE  NO.  10  (d'INVILLIERS).  ' 

Average  Composition  Kanawha  Coals:    South  Side  of  River. 

Mining              Volatile  Fixed 

Seam     Section  Water  Matter  Carbon  Ash  Sul.  Phos. 
Ft.     In. 

Stockton    3  coals       3       7  0.S6  36.88  .58.34  3.92  0.76  .0035 

Coalburg    8  coals       4     11  0.85  36.46  56.87  5.80  0.67  .0045 

Winifrede 6  coals       4       3  0.93  36.03  58.28  4.58  0.67  .005 

Cedar    Grove..  .5  coals       3       9  0.94  36.29  57.55  5.21  0.64  .005 

Peerless   3  coals       2       9  0.76  37.26  58.18  3.30  1.04  .0025 

Blackburg    9  coals       4       7  0.58  33.95  58.72  6.74  1.56  .0105 

Eagle    5  coals       4       2  0.81  32.13  60.72  6.34  0.90  .011 

"Such  coals  need  no  commendation;  but  while  it  should  be  perfectly 
possible  to  prepare  and  ship  such  material  with  ordinary  care  in  mining. 
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it  is  hardly  proper  to  sa}-  that,  in  the  many  thousands  of  tons  annually 
sent  out  from  this  district,  there  is  no  deviation  from  the  above  figures. 
"The  location  of  these  openings  suggests  that  at  least  the  greater 
number  of  the  samples  were  taken  at  points  where  the  several  coal  beds 
displayed  their  typical  sections,  and  not  from  those  parts  of  the  field 
where  thej'  have  gradually  split  up  and  deteriorated  in  thickness  and 
quality.  This  should  be  borne  in  mind  when  comparing  these  results 
with  the  analyses  of  outcrop  samples  secured  in  all  parts  of  the  large 
area  of  undeveloped  coal  to  the  south." 


TABLE  NO.  11.     KANAWHA  COAL   SERIES. 

Lewiston:    Coalburg:    Winifrede  and  Cedar  Grove  Seams. 

Sampled  by  E.  V.  d'lnvillers,  and     analyzed  by  A.  S.  McCreath,  during 
this   and    previous    examinations   within   the    Kanawha 
Coal    Field. 


Map 

Nos. 


Thickness  Thickness 

Coal.     Water.     Volatile     Fixed       Sul.     Ash. 
of  Seam.     Sampled.  .Matter.    Carbon. 


12    K. 


Kanawha  Series:    Lewiston  Coal  Seam. 

In. 


Ft.       In.     Ft. 
.3        3        3 


J.600 


38.175       53.913       .697     4.607 


Coalburg:  Seam. 


246    B. 
304    B. 


Ft. 

In. 

Ft. 

In. 

4 

10 

4 

10 

1.422 

.    35.128 

r.l.8."^5 

.722  10.870 

5 

8 

4 

7* 

2.134 

34.216 

51.829 

.871  10.950 

Winifrede  Seam. 


Ft.   In.  Ft. 


38  K. 

53 

69 
222 
222 
22.') 
291 
107 


3 


In. 

9^      1.190 


B 3 

B 4 

B* 1 

Bx 1 

B .! 

B :; 

L -i 

K=Kanavvha  County  samples 
B=Boone  County  samples. 
L=Logan  County  samples. 


.884 
1.180 
1.592 

.070 
1.034 
1.150 
1.196 


34.855 
45.736 
34.780 
40.502 
52.185 
49.696 
36.780 
35.514 


56.179 
13.582 
33.996 
17.828 
3-1.703 
17.087 
■,6.862 
-.7.514 


.656     6.820 

.823     8.975 

3.304     8.740 

3.388     6.690 

1.9G2  10.480 

1.053  11.130 

.765     4.413 

.696     5.080 


*  — T),;.;  '^aiiiple  rvprc-futs  tlic  upper  lutuminnus  coal  hcncli. 
x=Cannel  coal,  lower  bench  nn   this  opening. 
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LOCATION  OF  SAMPLES. 

Analyses 
Nos. 

12  K — On  Davis  creek,  in  Kanawha  county,  1  mile  below  Chilton. 
246  B — In  Boone  county,  6.8  miles  southeast  of  Madison,  2j  miles  above 

mouth  of  and  on  Robinsons  Fork  of  Pond  Fork. 
304  B— On  branch  of  James  Branch  of  Pond  Fork,  li  miles  due  east  of 

Bald  Knob  Post-office,  south-eastern  Boone  county. 
38  K — "North  Machine"  mine  on  head  of  Fields  creek,  1.1  miles  south- 
east of  Winifrede,  Kanawha  county. 
53  B — On  small  branch  of  Coal  river^  1.1  miles  south-east  of   Peytona, 

Boone  county. 
69  B — Near  mouth  of  Stolling  Fork  of  Lau,rel  creek,  7  miles  south  5° 

west  of  Peytona,  Boone  county. 
223  B — About  li  miles  up  Hopkins  branch  of  Little  Coal  river,  and  1* 

miles   north   25°    east   of    Madison,    Boone   county.     (Bituminous 

bench). 
222  B — Same  mine    (cannel  portion  of  seam). 
225  B — About  li  miles  up  Workman  Branch  of  Pond  Fork  and  2  miles 

due  east  of  Madison,  Boone  county. 
291  B— About   1.9   miles  up  Old  Camp   Branch   of   Pond  Fork  of   Little 

Coal  river,  and  2.7   miles   north   20°   west   of   Bald  Knob,   Boone 

county. 
107  L — About  4  miles  up  Crooked  creek,  a  branch  of  Guyandotte  river, 

and  six  miles  north-east  of  Logan  county. 

119  B — On  and  near  mouth  of  Hoggle  branch  of  Coal  river,  and  2 J  miles 

south-east  of   Comfort,   Boone  county. 

120  B — On  east  bank  of  Coal  river,  3-5  of  a  mile  below  Orange,  Boone 

county. 
91  B — About  i  mile  south-west  of  and  on  opposite  side  of   Coal  river 

from  120  B. 
89  B — About  4-5  of  a  mile  up  Horse  Branch  of  Coal  river  and  li  miles 

north,  7€°  west  of  Orange,  Boone  county. 
94  B — About  7-10  of  a  mile  up  Gidds  Branch  of  Coal  river,  and  3  miles 
south  10°  west  of  Orange,  Boone  county. 
"The  several  coal  beds  in  the  above  table  have  been  identified  with 
some    reservation :    there    can    be    no    authoritative    exposition    of    their 
horizon  without  further  detailed  development.     This  is  particularly  true 
of   the    Lewiston    and    Coalburg   seams,    neither   of    which   maintains   its 
character  and  integrity  far  south  of  the  Kanawha. 

"The  Winifrede  and  Cedar  Grove  •  seams  both  assume  importance 
along  Coal  river  while  losing  something  of  their  chemical  purity  south- 
ward. The  identity  as  far  north  as  Davis  creek  is  uncertain ;  but  it  main- 
tains good  mining  values  and  yields  excellent  coal  as  far  south  as 
Centley's-  Branch  in  Raleigh  county  and  is  also  present,  in  good  section, 
on  the  waters  of  Little  Coal  river  and  its  branches." 
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THE  CHILTON  COAL  BED. 

Above  the  Maiden  sandstone  just  described  we  often  find 
along  the  Kanawha  River  hills  at  40  to  75  feet  below  the  \Vini- 
frede  coal,  a  bed  of  impure  coal  frequently  split  into  two  ra3'ers 
by  2  to  4  feet  of  sandy  fire  clay.  It  has  a  conspicuous  crop  along 
the  bed  and  banks  of  Davis  Creek,  Kanawha  County,  near  the 
village  of  Chilton,  and  for  this  reason,  it  has  been  named  the 
Chilton  coal.  This  coal  has  the  following  structure  and  strati- 
graphic  relations  near  Chilton. 

Ft.      In. 

Black  Ba}id  Coal,  (Winifrede) 

Concealed  and  massive  sandstone 70        0 

r  coal                            0'     5"  1 
Coal,   Chillon  \  fire  clay  2      0    [ 3        5 

1  coal  and  clay  1      0   J 

It  is  an  excellent  guide  to  the  approximate  stratigraphical 
horizon  of  the  over-lying  IVinifrcdc  coal  bed,  but  so  far  as 
known  is  of  little  or  no  commercial  value,  being  generally  quite 
slaty  and  otherwise  impure. 

It  is  barely  possible  that  in  the  Coal  River  region  this  bed 
may  thicken  up  and  become  commercially  valuable. 

THE  LOWER  WINIFREDE  SANDSTONE. 

Coming  next  above  the  Chilton  coal,  and  frequently  resting 
with  apparent  uncomformity  upon  the  underlying  shales  or  sandy 
beds  there  often  occurs  a  massive  gray  sandstone,  scarcely  at  all 
micaceous,  and  quite  dififerent  in  texture  and  lithological  as- 
pect from  the  Maiden  sandstones  below.  To  this  sandstone  hori- 
zon I  have  given  the  name  Lozvcr  J  Fin  if  rede  in  order  to  have  a 
distinctive  name  for  this  horizon.  This  rock  sometimes  splits  up 
into  shaly  sandstone  or  sandy  sliale,  and  then  occasionally  a 
"split"  from  the  Winifrede  coal  will  be  found  occupying  a  por- 
tion of  this  horizon,  so  that  the  character  of  the  interval  in  ques- 
tion varies  greatly. 

THE  WINIFREDE  COAL  BED. 

The  next  succeeding  higher  coal  bed  of  the  Kanawha  scries 
which  attains  economic  value  over  a  wide  area,  has  long  been 
designatcf]    from    lhc    mining    village    of   \\'inifrc(lc   on    Field's 
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Creek,  Kanawha   County,   where  it  was   first  extensively  mined 
for  commercial  purposes. 

The  structure  of  this  coal  bed  at  the  entrance  to  one  of  the 
mine  openings  near  its  type  locality  is  as  follows  : 

Ft.      In. 
Sandstone    roof 

Coal,   splint  0'  10" 


Coal,  gray  splint 

0 

4 

Coal,   splint 

1 

6 

Shale,   gray 

0 

6 

Coal,  hard 

1 

8 

10 


Concealed  and  flaggy  sandstone 45  0 

Coal.  Chilton,  impure 1  9 

Concealed    . 20  0 

Limestone,  impure  fossil  shells,  many  Prodiicti 1  0 

"No.  5  Block  coal"  crops  in  the  hills  about  330  to  340  feet 
above  the  Winifrede  bed,  and  at  440  feet  above  is  the  outcrop  of 
an  immense  conglomerate.  The  record  of  a  boring  once  made 
for  oil  at  Winifrede,  as  given  on  page  382  preceding,  exhibits 
the  relations  of  the  Winifrede  coal  to  the  underlying  coal  beds  of 
the  Kanawha  series. 

The  thin  impure  limestone  which  crops  at  67  feet  below  the 
Winifrede  bed  is  filled  with  fossil,  marine  shells  of  which  Pro- 
clucti  are  very  abundant. 

A  diamond  drill  hole  was  sunk  by  the  Sullivan  Machinery 
Company  in  1906  near  the  office  of  the  Winifrede  Coal  Company 
in  the  town  of  Winifrede,  and  a  copy  of  the  record  of  the  same 
has  been  kindly  given  to  the  Survey  by  Mr.  Thos.  E.  Baird, 
President  of  the  Winifrede  Coal  Company,  Philadelphia,  Pa. 
The  boring  begins  about  250  feet  by  barometer,  below  where  the 
Winifrede  bed  is  mined,  two  miles  south  from  the  location  of  the 
boring,  and  the  record  is  as  follows : 

WINIFREDE  COAL  COMPANY'S  REPORT 

Of  Diamond  Drill  Prospecting  Done  by  Sullivan  Machinery 
Company  of  Chicago,  111.,  at  Its  Plant  in  West 
Virginia,  in  August,  1906. 

Thickness  Depth 

Ft.      In.  Ft.       In. 

Boulders    and    sand 15         0  15         0 

Blue  .  shale 1        0  10        0 

Coal,  shalj- 1         0  17         0 

Shale,   blue 5         0  22         0 
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Thickness. 

Ft.  In. 

Sandstone  and  shale 1  0 

Shale,   dark,  with  bands  of  sandstone 12  3 

Coal    10 

Shale,    soft 1  11 

Shale,  dark  sandy S  0 

Shale,    sandy 5  6 

Shale,   dark   sandy 4  2 

Coal    1  2 

Fire  clay 1  8 

Sandstone    2  2 

Shale,    sandy 3  3 

Shale,  dark.'. 1  1 

Shale,  dark 0  5 

Coal    0  10 

Sandstone,    dark 0  9 

Shale,  sandy 2  0 

Shale,  dark,  with  bands  of  sandstone 12  8 

Coal    2  8 

Fire  clay 0  3 

Shale,  coal  partings 2  5 

Shale,    sandy 4  0 

Sandstone    2  0 

Shale,  dark 8  0 

Shale,  white 2  0 

Shale    0  6 

Coal    0  S 

Shale    2  10 

Sandstone    10  6 

Sandstone,    hard 2  6 

Sandstone    50  3 

Coal    0  2 

Sandstone    6  0 

Shale,    sandy 1  ."> 

Shale,  soft,  sandy 0  '  8 

Coal    ". 0  4 

Shale,    soft 4  2 

Shale,    sandy 2  1 

Shale    0  6 

Coal    1  2 

Shale 0  3 

Shale,    dark 2  0 

.Sandstone    10  0 

Shale,    dark 5  5 

Coal 0  G 

Shale,    light 2  n 

Shale,    sandy <">  in 

Coal    0  10 

Shale,    sandy 4  '^ 

Sandstone    1 .1  0 

Sand.stonc,   hard fl  0 

Sandstone   13  3 

Shale,  blno,  hard  l)an(ls 14  0 

Shale,  hard   bands !>  2 

.Shale,    sandy 8  5 

Sandstone,  with   shale  partings t  T) 

Sandstone    8  4 

Shale,  hard 3  8 


De 

:pth. 

Ft. 

in. 

23 

0 

35 

3 

36 

1 

38 

0 

46 

0 

51 

6 

55 

8 

56 

10 

58 

6 

60 

8 

63 

11 

65 

0 

65 

5 

66 

3 

67 

0 

69 

0 

81 

8 

84 

4 

84 

7 

87 

0 

91 

0 

93 

0 

101 

0 

103 

0 

103 

6 

104 

2 

107 

0 

117 

6 

120 

0 

170 

3 

170 

5 

176 

5 

177 

10 

178 

6 

178 

10 

183 

0 

185 

1 

185 

7 

186 

9 

187 

0 

189 

0 

199 

0 

204 

4 

204 

11 

2n() 

11 

214 

7 

219 

0 

232 

0 

241 

9 

255 

0 

269 

0 

278 

2 

2SC. 

7 

29  I 

0 

303 

0 
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Thickness. 
Ft.      In. 


Depth. 


Sandstone,  hard  with  harder  bands 12 

Sandstone,   hard 2 

Sandstone,  white,   hard 1 

Sandstone  with  shale  partings .^ 4 

Sandstone^  hard,  white ^ 

Sandstone,  hard  conglomeratic... 

Sandstone     

Conglomerate 

Sandstone,  white,   hard 

Sandstone     J 


Niittall? 2 

1 

1 

12 


Ft. 
315 
317 
338 
322 
330 
332 
334 
336 
338 
350 


In. 

0 

8 

0 

0 

5 
11 
11 

3 

0 

0 


Regarding  the  identifications  of  these  coals,  it  is  not  possible 
to  be  sure  until  the  exact  position  of  the  Winifrede  bed  or  some 
other  well  known  geologic  horizon  above  the  mouth  of  the  well 
is  determined.  However  the  coal  at  81'  8"  looks  like  the  Cedar 
Grove  bed,  and  that  at  185'  7"  is  probably  the  No.  2  Gas,  while 
the  conglomerate  sandstone  at  the  bottom  is  very  probably  the 
Nut  tali. 

The  coal  mined  from  the  Winifrede  seam  has  won  for  itself 
a  reputation  for  purity  and  effectiveness  as  a  steam  producer  as 
well  as  good  domestic  fuel  that  is  second  to  none  in  the  country. 
The  mixture  of  pure  splint,  and  richly  bituminous  coal  in  this 
bed  is  such  that  it  furnishes  an  ideal  fuel.  Mr.  R.  W.  Edmonds 
sampled  this  coal  at  its  type  locality  where  mined  by  the  Wini- 
frede Coal  Company  in  1902,  from  three  different  mines.  These 
samples  yielded  to  Professor  Hite  and  his  assistants  the  follow- 
ing results : 

South   Mine.     North   A/[ine.     Machine   Mine. 

Moisture  1.07  1.09  1.02 

Volatile  mamtter 35.79  36.59  36.05 


Fixed    carbon. 
Ash    


55.69 
6.45 

100.00 
0.77 
0.006 

14304 


58.42 
3.90 

100.00 
0.65 
0.003 

14347 


58.34 

4.59 

100.00 
0.69 
0.003 

14435 


Sulphur    

Phosphorus    

B.  T.  U.  (Wil.  Cal.) 

Butts  run  262°  east;  Faces  north  682°  west  in  all  of  the  mines, 
and  the  elevation  is  1,000  to  1,020  feet  A.  T.,  while  the  greatest  rise  is 
south  35°  east.  The  coal  is  5'  1"  at  the  "South"  Mine,  4'  8i"  at  the 
"North"  Mine,  and  4'  3"  at  the  "Machine"  Mine,  including  the  slate 
parting,  Avhich  varies  from  3"  to  6".  Mr.  Frank  Grout  sampled  this  coal 
in  the  vicinity  of  Acme  and  Decota  on  Cabin  creek,  Kanawha  county,  in 
December,  1905,  with  the  following  results  : 

The  Thistle  Mine  is  located  on  east   side  of  Cabin  Creek, 
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about  one  mile  south  from  Acme  at  an  elevation  of  425  feet  above 
the  C.  &  O.  R.  R.  at  Kayford  and  the  section  there  is  as  follows : 

Ft.      In. 

30  0 

6 

Butts,  south  15°  east;  Faces,  north  75°  east;  Sample  from  Nos.  2,  3, 
and  6,  for  analysis  of  which  by  Mr.  Grout,  see  Table  No.  7,  page  452. 


Sandstone,   Upper  Winifrede. 

Coal,  soft 

Coal,    hard 

Coal,  medium  hard 

Splint,   gray 

Coal,    soft 


0' 

8"! 

0 

4 

s 

4 
8 

0 

1 

0    J 

0 


The  coal  is  known  as  the  "Acme"  seam  in  this  region.  The 
other  locality  where  Mr.  Grout  sampled  the  Winifrede  bed  is  at 
the  United  Mine  of  the  United  Colliery  Company  on  Cabin 
Creek,  one  mile  and  a  half  south-east  of  Decota,  where  the  coal 
lies  440  feet  above  the  C.  &  O.  R.  R.  grade,  and  exhibits  the  fol- 
lowing structure : 

Ft.      In. 
Sandstone 
Slate 
Coal,    soft 

Coal,   splint  3      4    I 6         9 

Coal,    soft 
Slate 
Coal,    soft 

Butts,  S.  60°  W. ;  Faces,  N.  30°  W. ;  Greatest  rise,  south-east;  Sample 
from  Nos.  3,  4,  5  and  7,  for  analysis  of  which  by  Mr.  Grout,  see  Table 
No.-  7,  page  452. 

Mr.  Hennen  also  sampled  and  measured  the  Winifrede  coal 
bed  at  several  localities  in  Kanawha  and  adjoining  counties,  one 
of  those  being  at  the  Upper  Creek  Mine  of  the  Montgomery  Coal 
Company  at  the  head  of  Upper  Creek,  two  miles  and  a  half  south- 
east from  Handley,  where  the  following  succession  was  observed : 


0' 

3"] 

0 

9 

3 

4 
10 

6 

0 

\ 

0 

6 

1 

1 

1 

Ft. 

Kanawha  Black  flint,  typical,  visible I 

Concealed  and  sandstone 190 

Slate,  "draw",   6"   to 4 


In. 

0 

0 
0 


2' 

1 

0 

11 

0 

f) 

0 

•1 

0 

:i 

1 

r. 

4.  Coal,  splint,  hard 

5.  Coal,    semi -splint 

6.  Slalc,  gray,  0"  to  0      fi         IJ'inifrrdc  coal. 

7.  Coal,  semi-splint,  6"  to 

8.  Sandstone,  black,  hard,  15"  to 

9.  Coal,  splint,  hard 

10.  .Slate  and  concealed 15        0 

1 1 .  Coal,  hard  splint  and  clean 3 .       0 

Elevation  Cancroid),  116.'-,  A.  T. ;  RuUs,  S.  70°  E. ;  Faces,  N.  20°  E. ; 
Greatest  rise,  S.  35°  E. ;  Mine  capacity,  100  tons;  Men  employed,  18;  coal 
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shipped  south  and  west  for  steam  and  domestic  purposes ;  Authority  for 
mine  data,  S.  P.  Johnson,  mine  foreman ;  Sample  from  Nos.  4,  5  and  9, 
for  analysis  of  which  see  Table  No.  8,  page  466. 

No.  7  is  not  generally  saved.  An  entry  has  been  driven  on 
the  coal  from  the  Kanawha  River  front,  2^  miles  south-east,  and 
in  places  the  coal  almost  disappears  between  massive  ledges  of 
sandstone,  as  reported  by  Mr.  Johnson,  who  also  states  that  on 
the  river  front  the  Lewiston,  Coalburg,  and  Winifrede  bed  come 
respectively  30,  85,  and  180  feet  below  the  Kanawha  Black  Flint. 
The  Morris  Cfeek  Coal  Company  of  Cincinnati,  Ohio,  operates 
the  Winifrede  bed,  on  the  west  bank  of  Morris  Creek,  two  miles 
and  a  half  south  from  Montgomery,  and  there  Mr.  Hennen  ob- 
tained the  following  data : 

Ft.      In. 

1.  Sandstone 

2.  Slate,  black 0         2 

3.  Coal,  soft  0'     1  ' 

4.  Slate,    black  0      3 

5.  Coal,    semi-slint  0      6i 

6.  Slate,  black  0      li 

7.  Coa/,  with  3"  of  hard  splint  at  bottom  0      7      \  Winifrede  coal     5         3| 

8.  Coal,    semi-splint  2      0      I 

9.  Slate,  silicious,  hard  0     2j    | 

10.  Coal,   splint  1      0      j 

11.  Coal,   gas  0      6      J 

Elevation  1284  feet  A.  T. ;  Butts,  N.  80°  E. ;  Faces,  S.  10°  E. ;  Greatest 
rise,  S.  40°  E. ;  Mine  capacity,  200  tons ;  Men  employed,  40 ;  coal  shipped 
east  and  west  for  steam  and  domestic  purposes ;  Samples  from  5,  7,  8,  10 
and  11,  for  analysis  of  which  see  Table  No.  8,  page  466. 

This  coal  comes  about  365  feet  above  the  level  of  No.  2  Gas 
exposed  near  railroad  grade  at  the  mine  tipple.  In  some  por- 
tions of  the  mine  a  hard  gray  fire  clay  comes  in  above  No.  9  and 
cuts  out  some  of  the  overlying  coal. 

The  Big  Coal  Company  of  Pittsburg,  Pa.,  has  recently 
opened  a  mine  in  a  thick  coal  high  (1000')  up  in  the  mountains 
at  Dorothy,  Raleigh  County,  on  the  Clear  Fork  of  Big  Coal 
River,  which,  as  shown  in  the  long  vertical  section  given  on  a 
previous  page,  appears  to  correlate  with  the  Winifrede  bed.  The 
following  detailed  section  of  the  bed  was  measured  by  the  writer: 
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Ft.       la 


5' 

2 

0 

1 

0 

2 

0 

li 

0 

9 

0 

1 

2 

lOj 

Sandstone    

Coalj    semi-splint 

Slate 

Coal,   semi-splint 

Slate  0      li    \Winifrede  coal 9 

Coal,    semi-splint 

Slate 

Coal,  semi-splint 

Elevation  (spirit  level),  2000  feet  A.  T.;  Greatest  rise,  S.  E.,  200  to 
300  feet  to  the  mile.  Mr.  Chas.  Sandberg,  the  Mine  Superintendent,  col- 
lected a  sample  from  Nos.  2,  6  and  8,  the  analysis  of  which  yielded  the 
results  shown  in  Table  No.  8,  page  466. 

A  curious  thing  happened  in  opening-  the  first  drift  upon  this 
coal  bed.  At  the  outcrop  the  parting  of  slate  No.  7  had  thickened 
up  to  5  feet,  so  that  the  presence  of  No.  8  below  was  not  known 
or  suspected.  When  the  entry  had  been  driven  200  to  300  feet 
under  cover,  a  miner  one  day  stuck  his  pick  through  what  had 
been  regarded  as  "bottom",  and  found  some  coal  beneath,  which 
an  investigation  proved  to  be  4  feet  thick  and  of  excellent  quality, 
the  5  feet  of  rock  parting  having  thinned  down  to  only  one  inch 
in  this  short  distance,  while  at  the  same  time  the  underlying  coal 
had  thickened  up.  This  is  a  good  illustration  of  what  is  the 
rule  with  the  shale  partings  in  coal  beds,  viz,  that  they  are 
generally  thickest  at  the  outcrop,  and  often  nearly  disappear 
when  followed  into  the  hills,  and  generally  are  much  reduced  in 
thickness. 

This  coal  at  Dorothy  has  been  identified  with  the  Winifrcde, 
but  there  is  a  possibility  that  it  might  represent  the  Coalbiirg 
bed.  The  question  can  only  be  finally  determined  after  all  the 
coals  above  it  have  been  opened  up.  At  present  only  one  has 
been  developed  at  about  400  feet  vertically  above,  and  this  ap- 
pears to  be  identical  with  No.  5  Block  Coal,  although  Prof. 
Lyman  of  Philadelphia  once  identified  it  with  the  famous  Pitts- 
burg bed,  a  correlation  which  is  now  clearly  erroneous. 

What  appears  to  be  one  of  the  divisions  of  the  Winifrcde 
coal  bed  has  long  been  mined  on  Davis  Creek,  Kanawha  County, 
near  Chilton,  under  Ihe  name  of  Black  Band  coal,  and  here  at 
Mine  Nd.  5  of  the  P.lack  Band  Coal  and  Coke  Company  Mr. 
Hennen  measured  the  following  section : 
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Ft.      In. 

1.  Sandstone,  massive,  coarse  and  pebbly  at  top  and  concealed 

to    bench 140        0 

2.  Concealed     35         0 

2.     Black  hand  iron  ore  (thick  not  seen) 0        0 

4.  Concealed  and  sandstone,  massive 115  0 

5.  Coal,  splint,  hard  (Coalburg) . .  .■ 2  6 

6.  Concealed  and  sandstone 45  0 

7.  Draw    slate 0  9 

8.  Cual,  gray   splint  0'     7"  ^ 

9.  Coal,   semi-splint,  bright     0    10    [  Winifrede  coal  2  6 

10.  Coal,  gray  splint,  hard        0     1    f  Black  Band  seam. 

11.  Coal,  semi-splint,  bright      1      0    J 

12.  Slate    

Elevation  (aneroid),  900  feet  A.  T.;  Bvitts,  N.  45°  W.;  Faces, 
N.  45°  E. ;  Greatest  rise,  S.  45°  E. ;  Mine  capacity,  200  tons;  Men  em- 
ployed, 70 ;  Coal  shipped  mostly  west  for  steam  and  domestic  purposes ; 
Authority  for  mine  data,  Peter  Mooney,  mine  foreman;  Sample  from 
Nos.  6,  7,  8,  and  9,  for  analysis  of  which  see  Table  No.  8,  page  466. 

The  Black  Band  iron  ore  represented  in  No.  3  comes  at  the 
horizon  of  the  Kanawha  Black  Flint.  An  attempt  was  once 
made  to  mine  it  on  a  commercial  scale,  and  a  furnace  was  built 
at  the  mouth  of  Davis  Creek  to  operate  on  this  supposed  ore,  but 
it  proved  too  variable,  too  lean  and  silicious  for  commercial  pur- 
poses. There  can  be  little  doubt  that  it  belongs  at  the  horizon 
of  the  Black  Flint,  since  some  of  the  rock  material  at  the  horizon 
in  question  very  much  resembles  the  physical  aspect  of  the  Flint. 

The  position  of  the  Black  Flint  horizon  leaves  no  doubt 
that  the  Black  Band  coal  bed  belongs  at  the  horizon  of  the  Wini- 
frede coal,  although  being  only  2  to  3  feet  thick,  it  may  represent 
only  one  of  the  divisions  of  this  multiple  seam. 

Mine  No.  2  of  the  Black  Band  Coal  and  Coke  Company  is 
also  near  Chilton,  close  to  the  mouth  of  Shrewsbury  Hollow,  and 
there  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Sandstone,  good   roof 

2.  Coal,  gray  splint  0'    8"  ] 

3.  Coal,  semi-splint,  bright      0     9    [Winifrede   coal 2        7 

4.  Coal,  gray  splint,  hard  0     1    j 

5.  Coal,  semi-splint,   bright       1      1    J 

6.  Slate 

Elevation  (aneroid),  900  feet  A.  T. ;  Butts,  N.  50°  W. ;  Faces, 
S.  40°  W. ;  Greatest  rise,  S.  50°  E. ;  Mine  capacity,  225  tons;  Men  em- 
ployed, 35;  Coal  shipped  mostly  west  for  steam  and  domestic  purposes; 
Authority  'for  mine  data,  G.  A.  Wood,  boss  driver;  Sample  from  2,  3, 
4,  and  5,  for  analysis  of  which  see  Table  No.  8,  page  466. 
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Mine  No.  j  of  the  Black  Band  Coal  and  Coke  Company  is 
on  the  east  side  of  Davis  Creek  opposite  the  mouth  of  Shrews- 
bury Hollow,  and  there  Mr.  Hemien  obtained  the  following  data : 

Ft.      In. 

1.  Black  Band  iron  ore  (not  seen,  but  old  diggings  here) 

2.  Concealed  160        0 

3.  Draw  slate,  4"  to 0        6 

4.  Coal,  gray  splint  0'     6"  ^ 

5.  Coal,  semi-splint,  bright      0     9    \Wmifrede   coal 2        6 

6.  Coal,  gray  splint,  hard  0      1    j 

7.  Coal,   semi-splint,  bright       1      2    J 

8.  Black  slate  (30"  taken  up  in  entries  and  20"  in  rooms  to  give 
height  in  all  the  mines) 

Elevation  (aneroid),  60  feet  above  railroad  grade  and  about  880  A.  T. ; 
Butts,  N.  50°  W.;  Faces,  S.  40°  W. ;  Greatest  rise,  S.  50°  E. ;  Mine 
capacity,  250  tons ;  Men  employed,  50 ;  Coal  shipped  mostly  west  for  steam 
and  domestic  purposes ;  Authority  for  mine  data,  G.  E.  Sanf ord,  mine 
foreman ;  Sample  from  4,  5,  6  and  7,  for  analysis  of  which  see  Table  No.  8, 
page  466. 

The  Davis  Creek  Mining  Company,  Mr.  Frank  H.  Alcott, 
General  Manager,  has  just  recently  opened  up  the  Black  Band 
coal  at  about  eight  miles  above  the  mouth  of  Davis  Creek  and 
two  miles  below  Chilton.  Here  the  writer  measured  the  follow- 
ing section : 

Ft.  In. 

Sandstone,  very  massive,  pebbly 100  0 

Concealed,  bench  at  top 80  0 

Kanawha  Black  Flint 5  0 

Concealed   and   sandstone 140  0 

Coal,  Black  Band  (Winifrede) 3  9 

Fire  clay,  impure 2  2 

Sandstone    2  6 

Black  slate 0  4 

Coal    0  5 

Shale,  dark 0  3 

Concealed    12  4 

/^     1  /"ii'ij  n  i»\S  coal  and   slate  2'     0"  I  a  a 

CoaK  Jl'.ldCat  )l^^^j^   ^^^^  2      6f *  « 

Concealed  to  Davis  Creek 30        0 

The  bench  for  No.  5  Block  coal  comes  just  under  the  great 
pebbly  sandstone  at  the  top  of  the  section. 

The  Black  Band  coal  at  this  locality  varies  in  thickness  from 
27  to  35  inches,  and  frequently  has  a  bony  layer  at  top  2  to  3 
inches  thick.  Tt  is  the  same  pure  coal,  coming  out  in  great 
blocks  as  in  the  mines  around  Chilton,  farther  up  Davis  Creek. 
The  Kanawha  Black  Flint  crops  here  in  its  typical  character  at 
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140  feet  above  the  Black  Band  coal,  and  thus  leaves  no  doubt 
that  this  famous  coal  represents  a  part,  at  least,  of  the  Winifrede 
seam. 

The  "Wild  Cat"  coal  seam  below  the  Black  Band  bed  is  a 
local  name  given  to  the  seam  in  question  on  account  of  its  rapid 
variations  in  thickness  and  quality.  This  bed  is  apparently  a 
lower  division  of  the  Winifrede  seam.  It  has  a  curly  fracture, 
and  varies  in  thickness  from  13  to  54  inches. 

Brier  Creek  heads  up  against  Davis  Creek  south-west  from 
Chilton,  and,  flowing  westward,  enters  Big  Coal  River  at  Broun- 
land,  near  the  boundary  between  Boone  and  Kanawha  Counties. 

The  Black  Band  or  Winifrede  coal  extends  through  from 
the  headwaters  of  Davis  Creek  onto  the  several  tributaries  of 
Brier  Creek,  and  has  recently  been  opened  and  extensively  mined 
for  commercial  shipments  near  the  mouth  of  the  Spruce  Fork  of 
the  latter  stream  by  the  Olcott  Coal  and  Iron  Company  of  Olcott, 
Kanawha  County,  and  the  Reynolds  Black  Band  Coal  Company 
of  Charleston. 

Mine  No.   i  of  the  Olcott  Company  is  near  Olcott  at  the 

mouth  of  Spruce  Fork  of  Brier  Creek,  and  there  Mr.  Hennen 

obtained  the  following  data: 

Ft.      In. 
Sandstone,    massive •. 

2.  Coal,    semi-splint  0'     3"  1 

3.  Coal,  gray,  cannelly  splint  0     3    >  Winifrede  coal 3        6i 

4.  Coal,  splint  3      Oi  J 

5.  Fire  clay,  slate,  etc 

Elevation  (aneroid),  880  A.  T. ;  Butts,  S.  50°  E. ;  Faces,  N.  40°  E.; 
Greatest  rise,  S.  50°  E. ;  Mine  capacity,  250  tons ;  Men  employed,  60 ;  Coal 
shipped  east  and  w^est  and  used  for  steam  and  fuel  purposes ;  Authority 
for  mine  data,  F.  H.  Palmer,  General  Manager;  Sample  from  Nos.  2,  3 
and  4,  for  analysis  of  which  see  Table  No.  8,  page  466. 

Mine  No.  2  of  the  Olcott  Company  is  located  about  one-half 
mile  below  the  mouth  of  Spruce  Fork,  and  there  Mr.  Hennen  ob- 
tained the  following  data : 

,    Ft.      In. 

1.  Slate,  good  firm  roof 

2.  Coal,  splint,  streaks  gas  coal  0      9    1 

3.  Coal,  gray  splint,  hard  0     3    j-  Winifrede  coal 3      11 

4.  Coal,  splint  2    11 J  . 

5.  Fire  clay  slate 

Elevation  (aneroid),  900  feet  A.  T. ;  Butts,  S.  50°  E. ;  Faces^ 
N.  40°   E:;  Greatest  rise,  S.  50°   E. ;  Mine  capacity,  350  tons;   Men  em- 
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ployed,  75 ;  Coal  shipped  east  and  west  and  used  for  steam  and  domestic 
purposes ;  Authority  for  mine  data,  F.  H.  Palmer,  General  Manager ;  Sam- 
ple from  Nos.  2,  3,  and  4,  for  analysis  of  which  see  Table  No.  8,  page  466. 

The  Knickerbocker  mine  of  the  Reynolds  Black  Band  Coal 
Company  is  at  the  mouth  of  Brush  Fork  of  Brier  Creek,  one 
mile  above  Olcott,  and  there  Mr.  Hennen  obtained  the  following 
data : 

Ft.      In. 

1.  Slate   

2.  Coal,  splint  0'     3 


Winif  rede  coal 3        Zl 


3.  Ccal,  gray  splint,  hard        0 

4.  Coal,  splint  2      3 

5.  Slate,  gray,  0"  to  0     Oi 

6.  Coal,  splint,  4"  to  0      6 

7.  Fire  clay  slate 

Elevation  (aneroid),  950  feet  A.  T. ;  Butts,  S.  50°  E. ;  Faces, 
N.  40°  E. ;  Greatest  rise,  S.  50°  E. ;  Mine  capacity,  300  ^ons;  Men  em- 
ployed, 60 ;  Coal  shipped  east  and  west  for  steam  and  domestic  purposes ; 
Authority  for  mine  data,  Mr.  Young,  mine  'foreman ;  Sample  from  Nos. 
2,  3,  4,  and  6,  for  analysis  of  which  see  Table  No.  8,  page  466. 

The  Olcott  mine  of  the  Reynolds  Company  in  this  same  coal 
bed  is  about  three-quarters  of  a  mile  below  the  mouth  of  Spruce 
Fork  of  Brier  Creek,  and  there  Mr.  Hennen  obtained  the  follow- 
ing data :  ^ 

Ft.      In. 

1.  Coal  (Coalhurg)  in  furnace  shaft  said  to  be  hard  and  clean. .     3        0 

2.  Concealed  and  sandstone 25        0 

3.  Slate,  0"  to 0        4 

4.  Coal,  splint  0'     6  "  1 

5.  Coal,  splint,  gray  and  hard    0     4 

6.  Coa/,  splint  2      2      \  Winif  rede  coal 3        6i 

7.  Slate,  0"  to  0     Oj 

8.  Coal,  splint,  3"  to  0      6      J 

9.  Slate   

Elevation  (aneroid),  860  feet  A.  T. ;  Butts,  S.  50°  E. ;  Faces, 
N.  40°  E. ;  Greatest  rise,  S.  50°  E.  (3%);  Mine  capacity,  350  tons;  Men 
employed,  75;  Coal  shipped  east  and  west  for  steam  and  domestic  pur- 
poses; Authority  for  mine  data,  F.  G.  Jones,  office  clerk;  Sample  from 
Nos.  4,  5,  6,  and  8,  for  analysis  of  which  see  Table  No.  8,  page  466. 

At  all  of  these  mines  as  well  as  at  those  on  Davis  Creek 
enough  of  the  underlying  floor  of  the  coal  bed  is  taken  up  to 
give  a  height  of  5'  3"  in  the  entries  and  about  I'  10"  in  the  rooms. 

Mr.  TTcnncn  measured  tlic  following  section  here  in  de- 
scending from  the  top  of  a  high  knol),  south  of  Olcott  Station: 
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lOLCOTT  SECTION. 

Ft.  In. 

Concealed  and  shales  (cultivated  ground) 115  0 

Sandstone,  massive,  coarse  and  very  pebbly 50  0 

F"ire  clay,  hard,  concealed  above  and  below 3  0 

Shales  and  concealed 30  0 

Massive  sandstone  and  concealed 100  0 

Sandstone  and  concealed 10  0 

Coal  of  furnace  shaft.  No.  1  of  previous  section 3  0 

Concealed  and  sandstone 25  0 

Slate,  0"  to 0  3 

Coal  (Black  Band  or  Wiiiifrede)  "Olcott"  mine 3  64 

Slate,  sandstone  and  concealed 160  0 

Coal,  at  bed  of  run  (Cedar  Grove?) 3  0 

The  coal  at  25  feet  above  the  Winifrede  bed  is  undoubtedly 
the  representative  of  the  Coalburg  bed  since  all  of  these  intervals 
thin  westward. 

What  appears  to  be  the  Winifrede  coal  has  been  mined  for 
several  years  at  the  village  of  Dorfee,  on  Elk  River,  Clay  County, 
9  miles  below  Clay  by  the  Dorfee  Coal  Mining  Company  of 
Dorfee,  W.  Va.,  and  there  Mr.  Hennen  secured  the  following 
data : 

Ft.      In. 

1.  Shale   

2.  Coal  2'     0"! 

3.  "Niggerhead",  "dead"  coal  0     2    [Winifrede  coal 4        7 

4.  Slate,  sandy  0     4    f 
5.,  Coal  2     1   J 

6.     Fireclay 2        14 

Elevation  (aneroid),  800  feet  A.  T. ;  Butts,  N.  9°  W.;  Faces, 
N.  81°  E. ;  Greatest  rise,  northwest;  Sample  from  Nos.  2  and  5,  collected 
by  Henry  Brooke,  general  manager  of  the  Dorfee  Company,  for  analysis 
of  which  see  Table  No.  8,  page  466.  Mr.  Brooke  also  sent  a  sample  of 
the  "dead"  coal,  or  "niggerhead"  No.  3  of  the  section,  which  gave  the  fol- 
lowing results  in  the  Survey  laboratory: 

Moisture 2.50 

Volatile   matter 19.65 

Fixed  carbon 27.85 

Ash    ; 50.00 

Total    : ". 100.00 

Sulphur  0.43 

Phosphorus 0.009 

Mr.  Brooke  reports  -the  folloAving  as  the  analysis  of  the 
Dorfee  coal,  made  by  the  chemist  of  the  Columbia  Iron  Company; 

Moisture  . , 1.009 

Volatile  matter 40.631 
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Fixed  carbon 56.030 

Sulphur  0.700 

Ash    11.630 

Total    100.00 

In  descending  from  the  summit  of  a  high  knob  above  the 
Dorf ee  mine  the  writer  measured  the  following  section : 


Ft. 

Concealed  from  summit 50 

Sandstone,  massive,  pebbly,  visible 20 

Concealed  to  top  of  bluff  with  iire  clay  at  base 20 

Concealed  steep  bluff 50 

Sandstone,  massive 25 

Concealed 15 

Shales,  gray,  many  fossil  plants 2 

f  coal                  1'    44"  1 
Coal,  Roaring  Creek  ■{  shale,  gray      0     2i    }■ 3 

Icoal  2     0     J 

Concealed  to  top  of  very  steep  (40°)  bluff 50 

Sandstone  and  concealed 120 

Sandstone,  massive  above  and  flaggy  below 20 

Concealed    120 


coal 

0' 

2 

shale 

0 

6 

coal 

2 

0 

"niggerhead" 

0 

2 

Coal,  Winifrede  \ 

shale 

0 

4 

coal 

2 

14 

"niggerhead" 

0 

04 

fire  clay 

1 

1 

coal 

0 

3 

In. 
0 
0 
0 
0 
0 
0 
0 


Concealed  to  Coal  &  Coke  railroad 125 

Concealed  to  Elk  River 30 


The  coal  bed  at  182  feet  below  the  top  of  this  section  appears 
to  be  the  representative  of  the  Roaring  Creek  coal,  and  the  same 
one  that  is  mined  near  Queen's  Shoals  farther  down  Elk,  where  it 
is  180  feet  above  the  Kanawha  Black  Flint.  According  to  Mr. 
Brooke,  the  general  manager,  it  overlies  the  Dorfee  bed  by  an 
interval  of  exactly  300  feet,  as  determined  by  spirit  level.  The 
coal  was  once  opened  and  tested  for  coking  purposes,  with  the 
following  results,  as  reported  by  Mr.  Brooke : 


Coal. 

Moisture    1.00 

Volatile   matter 40.00 

Fixed   carlion 51. CO 

Ash    4.40 

Total    100.00 

Sulphur    0.70 


Coke. 


Volatile   matter 0.31 

l""ixcd  carbon 91.40 

Ash    8.26 

Sulphur    0.80 

Phosphorus    0.01 6 
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These  results  show  that  the  coal  is  of  excellent  quality  and 
also  that  it  would  yield  a  good  coke. 

This  is  the  same  bed  that  crops  in  the  hills  surrounding  Clay 
C.  H.  at  about  300  feet  above  the  level  of  Elk  River,  and  from  the 
roof  shales  of  which  Mr.  David  White  has  identified  several 
species  of  fossil  plants  as  given  in  Volume  II  West  Virginia  Geo- 
logical Survey,  page  283.  The  roof  shales  of  the  coal  at  Dorfee 
are  also  crowded  with  plant  remains. 

Mr.  David  White  was  inclined  to  place  this  coal  at  the  hori- 
zon of  the  Upper  Freeport  coal  near  the  summit  of  the  Allegheny 
series,  and '  it  is  barely  possible  that  this  correlation  may  be,  the 
true  one,  although  in  that  event  it  would  be  difficult  to  account 
for  the  absence  of  the  Roaring  Creek  coal,  the  most  persistent 
member  of  the  entire  Allegheny  series. 

The  same  coal  that  is  mined  at  Dorfee  is  also  operated  at  two 
mines  near  Qay.  One  of  these  is  at  Dundon,  near  the  mouth  of 
Buffalo,  just  above  Qay,  and  there  the  coal  has  the  following 
structure : 

Ft.      In. 
Sandstone,   massive 


Slate 


0       10 


3.  -  Coal,  Winifrede 


bone  and  fire  clay  0 
[  coal,  softer               1 
Sandstone  to  level  of  R.  R 


coal,  splint 

1' 

8 

bone 

0 

1 

coal,  soft 

0 

4 

fire  clay 

0 

1 

coal,  splint 

0 

4 

20 


The  coal  comes  out  in  large  cubic  blocks  here,  the  same  as 
at  Dorfee,  and  has  apparently  the  same  quality. 

Above  this  bed  at  Dundon,  we  find  the  blossoms  of  two  other 
coal  beds,  one  at  20  feet  higher,  probably  the  Coalburg  bed  and 
then  a  large  blossom  at  100  feet  above,  which  would  represent  the 
Stockton-Lezviston  horizon. 

This  Dundon  coal  was  once  mined  for  local  supply  just  op- 
posite the  town  of  Clay,  and  there  at  the  abandoned  mine  15-20 
feet  above  Elk  River  we  get  the  following  succession : 

Ft.      In. 

Sandstone,   massive. 


Coal,  splint 

2' 

5 

Fire  clay  shale 

0 

1 

Coal,  bony 

0 

4 

Bone 

0 

3 

Coal,  splint 

2 

9 

10 
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The  Pisgah  Mine  on  this  coal  is  about  one-half  mile  below 
the  railway  station  at  Clay,  and  the  coal  there  shows  very  much 
the  same  structure  as  that  at  Dundon.  Much  bone  and  waste  ma- 
terials must  be  separated  from  the  coal  at  both  mines,  but  the 
resulting  fuel  is  of  excellent  quality,  and  at  these  mines  as  well 
as  at  Dorfee  very  much  resembles  in  physical  aspect  the  large 
cubic  blocks  furnished  by  the  Winifrede  coal  bed,  both  on  Davis 
and  Brier  Creeks  of  Kanawha  County. 

There  will  be  a  large  area  of  workable  coal  on  this  bed  along 
the  waters  of  Big  and  Little  Coal  Rivers  in  Boone,  Kanawha,  and 
adjoining  counties.  The  following  section  measured  by  the 
writer  on  the  land  of  Mr.  Dart,  near  the  mouth  of  Bull  Creek  on 
Big  Coal  River,  five  miles  above  Brounland,  Kanawha  County, 
will  reveal  the  succession  in  that  region : 

Ft.      In. 

Sandstone,  massive,  very  pebbly,  great  cliffs  visible 40        0 

Concealed    50        0 

Sandstone,  massive,  coarse 50        0 

Concealed    50        0 

Steep  (40°)  slope  (sandstone) 170        0 

Shale,  with  fossil  plants 2        0 

f  coal  soft        0'     9"  j 
Coal,  Winifrede  J  coal,  splint    3      0    [ 4        7 

1  shale  0      1    f 

[  coal,  softer  0     9    J 
Concealed  and  sandstone 300        0 

[  coal,   soft  1'     3"  1 

Coal,  No.  2  Gas  J  shale,   gray       0     2    I   4        0 

coal,   soft  1      7    j 

coal,  splint       1      0   J 


1 


The  interval  between  the  Winifrede  bed  and  No.  2  Gas  coal 
is  probably  greater  than  300  feet,  since  the  dip  would  increase  the 
same. 

When  the  new  topographic  maps  of  the  Coal  River  basin  are 
completed  and  the  detailed  study  of  the  coals  of  southern  Kana- 
wha, Boone,  Lincoln,  Logan  and  Wyoming  Counties  can  be 
undertaken,  the  Winifrede  coal  will  doubtless  be  found  in  good 
development  over  a  larger  area  of  this  region. 

North-eastward  from  the  Kanawha  Valley  along  the  waters 
of  Gauley,  and  its  tributary  streams,  the  Winifrede  bed  so  far  as 
known  declines  in  quality,  becoming  slaty  and  of  small  commer- 
cial value,  so  that  no  important  coal  bod  has  yet  been  developed 
at  the  Winifrede  horiaon  north  from  the  Great  Kanawha,  except 
in  the  vicinity  of  Clay,  and  Dorfee  on  Elk  River.     Of  course  it 
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is  possible  that  other  localities  north  from  the  Kanawha  may 
furnish  small  areas  where  this  bed  has  a  valuable  development, 
but  such  have  not  yet  been  discovered  unless  the  coal  near  Little 
Birch  postoffice  at  the  mouth  of  Two  Lick  Run,  about  six  miles 
due  south  of  Sutton,  Braxton  County,  should  prove  to  be  this 
horizon,  where  3^  to  4  fetst  of  fairly  good  hard  coal  is  mined  for 
local  use  at  40  to  50  feet  above  Little  Birch. 

A  thick  impure  coal  crops  along  the  waters  of  Laurel  Creek, 
in  Braxton  County,  at  280  feet  below  the  top  of  the  Roaring 
Creek  sandstone,  which  also  may  possibly  belong  at  this  horizon. 
It  exhibits  the  following  section  on  the  "incline"  of  the  Waggy 
Lumber  Camp,  near  the  head  of  Missouri  Run,  where  it  has  been 
mined  to  supply  fuel  to  the  locomotives  and  in  the  lumbering 
business : 

Ft.     In. 

Sandstone,   massive 

Shales,   sandy 5        0 

Coal  2'     3"  ' 

Shale,  gray  0     7 

Coal,  bony  0      9 

Coal,  splinty,   impure   1    10 
Bone  0     4 

Coal,  soft  1      6 

The  coal  is  high  in  ash,  and  yields  a  fuel  of  low  grade. 

It  is  most  probably  the  Winifrede  coal  instead  of  the  Coal- 
burg  (as  formerly  supposed)  which  has  been  mined  for  local  use 
in  Wilson  Hollow  and  on  Black  Hawk,  two  miles  above  Charles- 
ton by  Mathew  Wilson,  C.  E.  West  and  others,  and  which  was 
once  known  as  the  "Brooks  vein".  Mr.  Wilson  reports  this  coal 
as  follows : 

Ft.      In. 

Sandstone,   massive 

Coal  0'     4"' 

Bone  0      2 

Coal,  splint,  hard  1      6 
Shale,  gray  1      6 

Coal,  softer,  "gas"  1    10 

The  same  coal  exhibits  the  following  structure  at  the  C.  E. 
West  local  mine  on  Black  Hawk  Hollow : 
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Fl.       In. 

Sandstone    roof 

Bone    0'     2"  ] 

Coal,  splint,   hard 1      6    j 

Slate,  dark 0      1    [•••     5        0 

Coal,  splint,  hard 0    10    f 

Slate,   dark  gray 0      5    | 

Coal,  softer,  "gas" ^ 2      0    J 

THE  UPPER  WINIFREDE  SANDSTONE. 

Overlying  the  celebrated  Winifrede  coal  and  generally  in 
direct  contact  with  the  same,  occurs  a  massive  brownish  gray 
sandstone,  fine-grained  below,  but  usually  coarser  above.  The 
lower  surface  of  this  sandstone,  unlike  that  of  most  sandstones 
which  form  the  immediate  roofs  of  coal  beds,  is  usually  of  re- 
markable regularity,  and  does  not  cut  down  into  the  underlying 
coal,  but  forms  a  roof  almost  as  regular  and  even  as  a  covering 
of  slate  or  hard  shale.  This  sandstone  is  generally  of  a  buffish- 
gray  cast,  coarse  in  its  upper  portion,  and  usually  has  much  less 
mica  in  its  composition  than  the  dull  gray  sandstones  of  the  Mai- 
den series  below. 

THE  COALBURG  COAL. 

Overlying  the  Winifrede  coal  bed  by  an  interval  which  varies 
greatly  in  the  thickness  and  character  of  the  strata,  sometimes 
being  apparently  reduced  to  only  25  feet  as  exhibited  on  Brier 
Creek  at  the  "Olcott"  mine,  described  on  page  440,  and  again 
thickening  up  to  100  feet  and  more,  we  find  the  next  succeeding 
coal  bed  of  the  Kanawha  series.  It  was  first  mined  on  a  com- 
mercial scale  high  up  in  the  steep  hills  which  overlook  the  town 
of  Coalburg,  Kanawha  County,  and  hence  has  received  its  desig- 
nation from  that  place.  In  fact  it  was  probably  through  the  min- 
ing operations  on  this  Coalburg  seam  that  the  character  and  repu- 
tation of  the  splint  coals  of  the  Kanawha  series  was  first  firmly 
established  in  the  commercial  markets  of  the  country. 

The  character  of  the  coal  in  the  Coalburg  seam,  as  well  as  the 
structure  of  the  bed  itself  very  much  resembles  that  of  the  Wini- 
frede bed.  Like  the  latter  it  contains  much  splint  coal  as  well  as 
alternating  layers  of  softer  or  "gas"  coal,  and  also  one  or  more 
partings  of  shale,  so  tlial  it  is  niultipU'-l)cdded.  Occasionally  one 
of  the  lavcrs  of  shale  will   thicken  up  inln  several   feet  of  rock 


WEST   VIRGINIA    GEOLOGICAL   SURVEY.  447 

material,  thus  splitting  the  seam  into  two  well-defined  coal  beds, 
just  as  happens  with  the  Winifrede  coal  below. 

It  is  a  curious  fact  that  although  occupying  different  strat- 
igraphic  horizons,  these  two  coal  beds,  the  Winifrede.  and  Coal- 
burg,  seldom  or  never  attain  commercial  value  at  the  same  locality, 
so  that  the  writer  cannot  recall  a  single  example  of  where  the  two 
beds  are  now  mined  in  the  same  hill,  since  it  appears  to  be  univers- 
ally true,  that  where  one  of  these  beds  is  valuable,  the  other  is 
either  too  thin  for  present  mining  operations,  or  is  so  impure  as 
not  to  be  marketable  under  present  mining  conditions.  These 
facts  appeared  to  the  writer  so  difficult  of  explanation  when  he 
first  began  the  study  of  the  Kanawha  series  in  1884  that  some- 
times the  suspicion  would  arise  that  possibly  the  Coalhurg  and 
Winifrede  beds  were  after  all  one  and  the  same,  and  that  the 
intervals  separating  the  coal  from  other  well  known  geologic 
horizons,  like  the  Kanazvha  Black  Flint  above,  might  vary  so 
much  in  thickness  at  the  different  localities,  as  to  give  rise  to  the 
conclusion  that  there  are  two  seams  of  coal  instead  of  one.  There 
is  so  much  stratigraphic  evidence,  however,  that  tends  to  prove 
that  these  two  coal  horizons  are  separate  and  distinct,  that  until 
some  positive  evidence  to  the  contrary  arises,  the  conclusion  that 
they  are  separate  and  distinct  coal  beds  must  be  accepted. 

Owing  to  this  intimate  resemblance  and  greatly  varying  in- 
tervals, it  is  possible  and  indeed  quite  probable  that  some  of  the 
mines  described  as  in  the  Coalhvirg  bed  should  have  been  classi- 
fied as  Winifrede  and  vice  versa. 

Mr.  Frank  F.  Grout,  formerly  Assistant  Chemist  of  the  Sur- 
vey, collected  a  dozen  samples  of  the  Coalhurg  coal  from  Kana- 
wha County  in  December,  1905,  and  his  analyses  of  the  same  are 
shown  in  Table  No.  7,  page  452. 

The  following  are  his  detailed  results  : 

The  Quincy  Coal  Company's  No.  i  mine  in  the  Coalburg  bed 
is  located  on  the  north  side  of  the  Kanawha  River,  near  Dickin- 
son Station,  on  the  Kanawha  and  Michigan  Railway,  and  there 
Mr.  Grout  obtained  the  following  data  : 

Ft.      In. 

1.  Slate   roof 

2.  "Niggerhead"    0         4 

3.  Hard  coal  (sulphur  balls)  0     5    1 

4.  So-ft  coal  2      5    I"  Coalburg 3        2 

5.  Hard  coal  0      4    J 

6.  Slate  floor 


Coalburg  coal 4 
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Elevation  (aneroid),  360  feet  above  K.  &  M.  track;  Butts,  N. ;  Faces, 
E. ;  Inline  capacitj^,  90  tons ;  Men  employed,  40 ;  Coal  shipped  northwest 
for  steam  and  domestic  purposes ;  Sample  from  Nos.  3,  4,  and  5,  for  analy- 
sis of  which  see  Table  No.  7,  page  452. 

The  Hughes  Creek  Coal  Company  of  Hugheston,  Kanawha 
County,  has  two  mines  in  the  Coalburg  bed,  one-half  mile  below 
the  mouth  of  Hughes  Creek,  on  the  north  side  of  the  Great 
Kanawha.  Mine  No.  i  was  never  operated,  but  at  Mine  No.  2 
Mr.  Grout  obtained  the  following  data: 

Ft.       In. 

1.  Sandstone    roof 8'  to  12' 

2.  Black  shale 1        0 

3.  Soft  coal  0'     6" 

4.  Sulphurous  coal  0      2 

5.  Splint  coal  1      9 

6.  Niggerhead  0     2 

7.  Splint  coal  1      5 

8.  Soft  coal  0      6 

9.  Hard  slate  floor 3        0 

Elevation  (aneroid),  531  feet  above  K.  &  M.  track  just  below;  Butts, 
north;  Faces,  east;  Mine  capacity,  400  tons;  Men  employed,  125  at  mines 
Nos.  2  and  3 ;  Coal  shipped  west  for  steam  and  domestic  purposes ;  Sam- 
ple from  Nos.  3,  5,  7,  and  8,  for  analysis  of  which  see  Table  No.  7,  page 
452. 

The  No.  5  Mine  of  the  Hughes  Creek  Company  is  one-half 
mile  north-east  from  No.  2,  and  there  Mr.  Grout  obtained  the  fol- 
lowing data : 

Ft.      In. 

1.  Sandstone  roof 

2.  Slate    8'  to  12' 

3.  Sojt  coal  0'     5"  ] 

4.  Splint  coal  0      5    I 

5.  Sulphurous  coal        0     2    I 

6.  Splint  coal  2     5    >  Coalburg  coal 5        3 

7.  "Niggerhead"  0      2    | 

8.  Splint  coal  1      2     | 

9.  Soft  coal  0      G    J 

10.  Slate  floor 

Elevation  (aneroid),  468  feet  above  K.  &  M.  tracks;  Butts,  N.  15°  W. ; 
Faces,  N.  75°  E. ;  Greatest  rise,  N. ;  Mine  capacity,  100  tons ;  Men  em- 
ployed, 125;  Coal  shipped  west  for  steam  and  domestic  purt)Oses ;  Sample 
from  Nos.  3,  4,  5,  6,  8,  and  9,  for  analysis  of  which  see  Table  No.  7,  page 
4r,2. 

The  word  "niggerhead"  as  used  in  these  sections  is  a  term 
by  which  the  Kanawha  miners  designate  a  bone  coal  very  high  in 
ash  and  hence  (initc  bard  and  heavy.  Tt  nuisl  always  be  rejected 
in  mining. 
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The  Kellys  Creek  Colliery  Company  of  Ward,  Kanawha 
County,  operates  mines  on  the  stream  of  the  same  name.  Its 
Mine  No.  i  is  about  three  miles  up  Kellys  Creek  on  the  north 
side  of  Four  Mile  Fork  of  same,  and  there  Mr.  Grout  obtained 
the  following  data : 

Ft.      In. 

Slate,  soft  roof 

Medium  hard  coal 

"Niggerhead" 

Medium  hard  coal 

"^Niggerhead"    (slate) 

Medium  hard  coal 


Splint  coal 
Soft  coal 
Slate   floor. 


-  Coalburg  coal 5 


Elevation  (aneroid),  351  feet  above  R.  R.  track  af  Ward;  Butts,  N. ; 
Faces,  E. ;  Greatest  rise,  S.  35°  W. ;  Mine  capacity,  700  tons ;  Men  em- 
ployed, 200 ;  Coal  shipped  north-west  for  steam  and  domestic  purposes ; 
Sample  from  Nos.  2,  4,  6,  7,  and  8,  for  analysis  of  which  see  Table  No.  7, 
page  452. 

The  Black  Cat  Mine  of  the  Pawnee  Coal  Company,  Crown 
Hill,  Kanawha  County,  is  located  on  the  south  side  of  the  Great 
Kanawha  River,  just  below  Crown  Hill  Station,  on  the  C.  &  O. 
R.  R.  and  there  Mr.  Grout  obtained  the  following  data : 

L-t. 

Coal   0 

Sandy  slate 12 

Splint  coal 


1. 
2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 
10. 


In. 
2 
0 


Niggerhead 
Splint  coal 
Slate 

Splint  coal 
Slate 
Gas  coal 
Slate    


Coalburg  coal 6 


Elevation  (aneroid),  590  feet  above  C.  &  O.  R.  R.  track  at* Crown  Hill 
Station;  Butts,  S.  70°  E. ;  Faces,  S.  20°  W. ;  Sample  from  Nos.  '3,  5,  and 
7,  for  analysis  of  which  see  Table  No.  7,  page  452. 


The  "gas"  coal  No.  9  of  the  section  is  not  always  taken  out, 
and  is  generally  separated  from  the  rest  of  the  seam  when  mined. 
The  Stockton-Lewiston  coal  is  mined  here  also  at  60  feet  vertic- 
ally above  the  Coalhurg  bed. 

The  Equitable  Coal  Company,  of  Columbus,  Ohio,  also  has  a 
mine  (No..  8)  near  Crown  Hill,  and  there  Mr.  Grout  obtained 
the  following  data : 
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1.  Sandstone,   massive... 

_a.  Slate   

3.  Splint  coal 

4.  "Niggerhead" 

5.  Splint   coal 

6.  Slate 

7.  Gas  coal 
S.  Slate 
9.  Gas   coal    (thin   slates   and 

sulphur  balls)  1 

10.  Slate  floor 


Ft. 

In. 

20 

0 

2 

0 

0'     3  ' 
0      3 
2    10 

0      0* 
0      8 
0      04 


Coalburg  coal 5 


Elevation  (aneroid),  700  feet  above  C.  &  O.  R.  R.  track  at  Crown 
Hill;  Butts,  N.  70°  W. ;  Faces,  S.  20°  W. ;  Greatest  rise,  northwest;  Mine 
capacity,  400  tons ;  Men  employed,  75 ;  Coal  shipped  northwest  for  steam 
and  domestic  purposes ;  Samples  from  Nos.  3  and  5,  for  analysis  of  which 
see  Table  No.  7,  page  452. 


Nos.  7  and  9  are  separated  from  the  "splint"  coal  of  the 
mine,  and  a  separate  sample  was  collected  from  them,  for  analysis 
of  Avhich  see  Table  No.  7,  page  452. 

The  Dry  Branch  Coal  Company  of  Dry  Branch,  Kanawha 
County,  operates  a  mine  in  the  Coalburg  bed  at  the  mouth  of  Dry 
Branch  of  Cabin  Creek  two  miles  above  the  mouth  of  the  latter 
stream  and  'there  Mr.  Grout  obtained  the  following  data : 

Ft. 

Shale   roof 

Soft  coal 


In. 


"Niggerhead" 

Soft  coal 

Splint  coal 

Medium  soft  coal 

Slate 

"Gas"  coal 

Slate  floor 


3 


4    >  Coalburg  coal 7 


Elevation  (aneroid),  513  feet  above  C.  &  O.  track  mouth  of  Cal)in 
Creek;  Butts,  E. ;  Faces,  N. ;  Sample  from  Nos.  2,  4,  5,  and  C,  for  analysis 
of  which  see  Table  No.  7.  No.  S  was  not  being  mined  here,  and  therefore 
was  not  sampled.  The  Sfockton-Lciviston  coal  is  mined  directly  over  the 
Coalburg  here  at  54  feet  higher. 

Mine  No.  2  of  the  Coalburg  Colliery  Company  is  located 
near  Ronda  on  Cabin  Creek  about  two  miles  above  the  mouth  of 
Dry  Branch,  and  tlicre  Mr.  Crout  obtained  Ihe  following  data: 


Ft. 

1 .  Sandslonc    roof 30 

2.  Slate,    (occasional  coal   st ringers) 3 


In. 
0 
0 
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9. 
10. 


Soft   coal 

Niggerhead  (coal  stringers) 

Splint   coal 

"Gas"   coal 

Slate 

Coal 

Slate 


Ft.      In. 


0' 

10"] 

0 

9 

4 

0 

1 

6     [ 

1 

0 

1 

8 

1 

0    J 

■  Coalburg  coal 10 


0 


Sandstone,   (Upper   Winifrede) 40 

Elevation  (aneroid),  567  feet  above  C.  &  O.  track  at  mouth  of  Cabin 
Creek;  Butts,  S.  30°  W.;  Faces,  S.  60°  E. ;  Greatest  rise,  N. ;  Mine 
capacity,  350  tons ;  men  employed,  65 ;  Coal  shipped  west  for  steam  and 
domestic  -  purposes ;  Sample  from  Nos.  3  and  5,  for  analysis  of  which 
see  Table  No.  7,  page  452. 


A  separate  sample  of  No.  6  was  taken  here,  for  analysis  of 
which  see  Table  No.  7.  The  mine  foreman  is  authority  for  Nos. 
7,  8,  and  9,  as  Mr.  Grout  did  not  see  them. 

The  Stockton-Lewiston,  or  Belmont  seam  is  opened  by  the 
same  company,  50  feet  above  the  Coalburg  seam. 

The  Cardiff  Coal  Company  of  Charleston,  has  mines  in  the 
Coalburg  bed  on  the  Paint  Branch  of  Cabin  Creek,  above  Ronda, 
and  there  in  the  North  Norton  Mine,  Entry  No.  2,  Mr.  Grout 
obtained  the  following  data  : 

Ft.      In. 

Slate,   soft 

Hard  coal  roof 

Cannel   coal 

Soft  coal 

Niggerhead 

Soft    coal 

Slate    

Elevation  (aneroid),  495  feet  above  C.  &  O.  track  at  mouth  of  Cabin 
Creek:  Butts  S.  80°  E. ;  Faces,  N.  10°  E. ;  Greatest  rise,  N. ;  Mine 
capacity,  300  tons ;  Men  employed,  30 ;  Coal  shipped  to  C.  &  O.  R.  R.  for 
steam  purposes ;  Sample  from  Nos.  3,  4  and  6,  for  analysis  of  which  see 
Table  No.  7,  page  452.    In  some  places  a  part  of  No.  2  is  taken  out. 


1' 

7"' 

0 

7 

3 

0 

0 

9 

1 

9 

Coalburg  coal 7 


Another  mine  in  the  Coalburg  bed  according  to  Mr.  Grout,  is 
located  on  the  Cane  Branch  of  Cabin  Creek,  near  the  mouth  of 
the  former,  about  seven  miles  above  Ronda,  and  owned  by  the 
Holley  &  Stephenson  Coal  &  Coke  Company.  Here  Mr.  Grout 
obtained  the  following  d^ta : 

1.  Slate    roof 2        0 

2.  Coal,  Coalburg 3        5 

3.  Slate    1        0 

4.  Concealed     
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Elevation  (aneroid),  567  feet  above  C.  &  O.  track  at  mouth  of  Cane 
Fork;  Butts,  N. ;  Faces,  E. ;  sample  from  No.  2,  for  analysis  of  which 
see  Table  No.  7,  page  452. 

A  blossom  of  coal  was  noted  at  35  feet  above  the  Coalburg 
bed  here,  and  below  the  Stockton-Leiviston,  while  one  (Winni- 
frede)  was  also  seen  at  100  feet  below  the  Coalburg  bed,  and 
another  at  200  feet.  No.  2  Gas  coal  is  here  525  feet  below  the 
Coalburg  seam. 

Table  No.  /  giving  the  chemical  composition  of  the  Cedar 
Grove,  Winifrede,  Coalburg,  and  Stockton-Lewiston  samples  col- 
lected by  Mr.  Grout,  and  analyzed  by  him  is  as  follows : 


TABLE  NO.  7  OF  ANALYSES,  KANAWHA  COALS. 
(Prof.  F.  H.  Grout.) 

Air  Dried  Sample. 

PROXIMATE.  ULTIMATE 


Stockton   (Lewiston)  Coal. Calo.  Calcu. 

Nos.            Mois.  V.  M.     F.  C.  Phos.  Ash.  Sul.       C.  H.         O.  N.  B.T.U.  B.T.U. 

1  1.43  36.41  58.75  .001  3.41  0.63  79.61  6.04  9.30  1.23  144S1  14631 

2  2.05  31.85  59.19  .004  6.91  0.74  71.72  6.1113.63  1.17  13323  13185 

3  1.37  34.38  5S.14  .001  6.11  0.74  76.64  5.95  9.67  I.IS  13906  14123 

4  1.35  31.45  58.06  .002  9.14  1.46  73.36  5.67  9. SO  1.13  13507  13489 

5  1.33  32.94  60.94  .002  4.79  0.76  80.73  4.94  7.76  1.28  14126  14230 

Average  ..1.51  33.41  59.01  .003  6.07  0.86  76.41  5.52  10.03  1.19  13868  13989 

Coalburg  Coal. 

6  1.07  32.63  60.10  .003  6.20  1.09  77.05  4.94  9.93  1.18  13872  13454 

7  1.07  34.74  57.45  .003  6.74  0.63  78.32  5.99  7.67  0.88  13899  14564 

8  1.02  34.04  56.23  .003  8.71  0.59  73.82  4.6111.49  1.00  135S7  12717 

9  1.35  31.55  60.69  .007  6.41  0.90  76.36  4.89  10.76  1.03  13903  13330 

10  1.03  31.42  53.67  .004  13.88  0.91  72.91  4.55  7.06  1.05  12625  12918 

11  0.83  35.37  57.60  .001  6.20  0.76  79.11  5.67  7.32  1.20  13S88  14309 

12  0.80  34.25  56.10  .004  8.85  1.43  74.18  5.22  9.69  1.16  13569  13352 

13  1.19  36.56  56.03  .001  6.22  0.66  75.68  5.67  10.87  1.17  14140  13700 

14  1.14  35.54  56.49  .002  8.83  0.61  74.12  5.52  9.98  1.14  13664  13446 

15  1.25  32.87  57.10  .003  8.72  0.69  74.89  5.75  8.99  1.20  13821  13784 

16  1.25  35.75  58.02  .007  4.98  0.63  70.09  5.67  11.59  1.27  14567  13700 

17  1.33  32.10  68.93  .006  7.64  0.69  75.27  6.33  10.05  1.26  13613  13518 

Average  ..1.11  33.90  67.37  .004  7.78  0.80  76.65  6.32  9.62  1.18  13670  18666 

Winifrede  Coal. 

18  1.45  27.85  63.41  .007  7.29  0.63  76.91  4.67  9.47  1.26  13939  13377 

19  1.36  29.65  63.26  .005  6.76  0.67  80.60  6.00  7.11  1.24  14362  14278 

Average  ..1.40  28.76  63.33  .006  6.62  0.66  78.70  4.83  8.29  1.26  14160  13828 

Cedar  Crave  Coal. 

20  1.30  84.22  60.64  .004  4.84  1.06  77.18  5.67  10.60  1.16  14411  18751 

21  0.98  85.97  58.89  .003  4.16  0.73  78.89  5.00  10.26  1.24  14353  13793 

22  0.88  36.62  59.22  .002  4.28  0.07  79.34  4.99  9.72  1.27  14131  13884 

23  1.12  35.63  58.25  .001  5,00  9.59  79.99  5.00  8.84  1.33  14353  14114 

24  0.06  35.30  64. 97  .004  8.78  1.68  76.05  4.85  0.31  0.90  13830  13312 

Average  ..l.OS  86.86  68.10  .008  6.41  0.06  78.00  6.10  0.68  1.10  14217  18^m 
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LOCATION  OF  SAMPLES,   TABLE  NO.   7. 


Nos. 


1.  Dry   Branch    Coal    Company,    on    Cabin   Creek  near   mouth   of   Dry 

Branch,  Kanawha  County. 

2.  Cardiff  Coal  Company,  on  Paint  Branch  of  Cabin  Creek. 

3.  Cardiff   Coal    Company',    (Oakley   Mine),   about   three-quarters   of   a 

mile  south-east  of  Fairfield,  Kanawha  County. 

4.  LeMont   Mining   Company,   one  mile  and   a  half  up   Cane   Fork  of 

Cabin  Creek,  Kanawha  County. 

5.  Pawnee  Coal  Company,  on  south  side  of  Kanawha  River,  just  below 

Crown  Hill  Station,  Kanawha  County. 
0.     Quincy  Coal  Company,  at  Dickinson  Station  on  the  K.  &  M.  R.  R., 
two  miles  below  mouth  of  Cabin  Creek,  Kanawha  County. 

7.  Hughes  Creek  Coal  Company,  (Mine  No.  2),  on  north  side  Kanawha 

River,  one-half  mile  below  mouth  of  Hughes  Creek. 

8.  Hughes  Creek  Coal  Company   (Mine  No.  3),  near  No.  7. 

9.  Kelly's    Creek    Colliery    Company,    three    miles    up    Kelly's    Creek, 

Kanawha  County. 

10.  Pawnee    Coal    Company  -(Black    Cat    Mine),    south    side    Kanawha 

River,  just  below  Crown  Hill  Station,  Kanawha  County. 

11.  Equitable  Coal  Company,   (Mine  No.  8,  splint  coal  only),  at  Crown 

Hill  Station,  Kanawha  County. 

12.  Same  mine  as  No.  11  ("gas"  coal  analysis  only). 

13.  Dry   Branch  Coal  Company,   near  mouth   of   Dry  Branch   of   Cabin 

Creek,  Kanawha  County. 

14.  _  Coalburg  Colliery  Company,  (Mine  No.  2,  splint  coal  only),  one-half 

mile  east  of  Ronda,  on  Cabin  Creek,  Kanawha  County. 

15.  Same  mine    ("gas"  coal  only). 

16.  Cardiff    Coal    Company    (North    Horton    mine),    on    Faint    Branch 

of  Cabin  Creek,  Kanawha  County. 

17.  Holley  and   Stephenson  Coal  &  Coke  Company,  one-third  of  a  mile 

up  Cane  Branch  of  Cabin  Creek,  Kanawha  County. 

18.  Thistle  Coal  Company,  on  east  side  of  Cabin  Creek,  one  mile  south 

of  Acme,  Kanawha  County. 

19.  United  ColHery  Company,  on  Cabin  Creek,  one  mile  and  a  half  south- 

east of  Decota,  Kanawha  County. 

20.  Marmet  Coal   Company,    (Mine   No.   2),   opposite    side  of   Kanawha 

river  from  Coalburg,  Kanawha  County. 

21.  New  Cedar  Grove  Coal  &  Brick  Company,  one-eighth  mile  east  of 

mouth  of  Kelly's  Creek,  Kanawha  County. 

22.  Sunday  Creek  Company,  (Riverside  No.  110),  north  side  of  Kanawha 

River,  opposite  mouth  of  Paint  Creek,  Kanawha  County. 

23.  Kelly's  Creek  Colliery  Company,  (Mine  No.  4),  three  miles  up  Kelly's 

Creek,  Kanawha  County. 
34.     Dry  Branch  Coal  Company,  on  Cabin  Creek  at  mouth  of  Dry  Branch, 
Kanawha  County. 
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j\Ir.  Hennen  also  collected  samples  from  the  Coalbiirg  bed  at 
several  localities  in  Kanawha  and  Nicholas  Counties  and  their 
chemical  composition  as  analyzed  b}^  Hite  and  Patton  is  exhibited 
in  Table  No.  8,  page  466. 

The  detailed  structure  of  the  coal  at  these  several  mines  will 
now  be  given,  beginning  with  the  Scr anion  mine  of  the  Paint 
Creek  Colliery  Company,  of  Charleston,  which  is  located  on  the 
west  side  of  Paint  Creek,  near  Mucklow  Station,  Kanawha 
County,  and  there  Mr,  Hennen  obtained  the  following  data : 

Ft' 

1.  Sandstone 

2.  Slate,  bluish,  4"  to 1 

fire  clav .' 7 


In. 


3. 

Draw 

slate, 

4. 

Coal, 

splint 

5. 

"Nigg 

erhead 

6. 

Coal, 

"gas" 

7. 

Coal, 

splint 

8. 

Coal, 

"gas" 

9. 

Slate 

0. 

Coal, 

"gas" 

0' 

s 

0 

s 

1 

4 

1 

94 

1 

11 

0 

10 

0 

10 

Coalburg  coal 8 


Elevation  (aneroid),  515  feet  above  railroad  grade  at  Mucklov^r; 
Butts,  N.  60°  E. ;  Faces,  S.  30°  E. ;  Greatest  rise,  S.  30°  E. ;  Mine 
capacity,  400  tons ;  Men  employed,  40 ;  Coal  shipped  east  and  west  for 
steam  and  domestic  purposes ;  Authority  for  mine  data,  John  J.  Cox, 
mine  foreman  ;  Sample  from  Nos.  3,  4  and  5,  for  analysis  of  which  see 
Table  No.  8,  page  466.  Nos.  4  and  5  are  both  left  in  to  support  the  over- 
lying fire  clay  roof,  which  tends  to  slack  and  cave  in  badly  when  exposed 
to  the  air. 

Mr.  Cox,  the  mine  foreman,  reports  that  the  Stockton,  or 
Lczviston  coal,  has  been  opened  here  70  to  SO  feet  above  the  Coal- 
burg bed,  and  that  the  Kanazvha  Black  Flint  is  present  a  few  feet 
higher. 

The  "Wacomah"  Mine  of  the  Paint  Creek  Colliery  Company 
is  located  on  the  west  side  of  Paint  Creek,  opposite  the  mouth  of 
the  Left  Branch,  near  Wacomah  Station,  and  there  Mr.  Hennen 
obtained  the  following  data  : 


Ft.      In. 


Sandstone    

Slate,  black.  1'  0"  to 5 

Coal,  splint,  good        V 


4. 

Bone 

■'. 

Coal, 

splint 

6. 

Slate, 

black,  bar 

7. 

Coal. 

c  a  unci 

8. 

Coal. 

semi-splint 

9. 

Bone 

10. 

Coal. 

splint 

11. 

Coal, 

soft,  "gas" 

0 


1      r>h.     \  Coalburg  coal . 
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Elevation  (aneroid),  525  feet  above  railroad  grade  at  Wacomah  Sta- 
tion; Butts,  N.  60°  E.;  Faces,  S.  30°  E. ;  Greatest  rise,  S.  30°  E. ;  Mine 
capacity,  460  tons ;  Men  employed,  60 ;  Coal  shipped  east  and  west  for 
steam  and  domestic  purposes ;  Sample  from  Nos.  8,  10,  11,  for  analysis 
of  which  see  Table  No.  8,  page  466.  Owing  to  bad  roofs  Nos.  3,  4,  and  5 
are  often  left  unmined  and  thus  nearly  three  feet  of  good  splint  is  lost. 

The  stratum  of  cannel  coal,  No.  7,  is  separated  in  mining, 
and  brings  double  the  price  of  the  other  coal.  A  sample  of  it  col- 
lected for  analysis  by  Mr.  Hennen  yielded  the  following  results 
in  the  Survey  laboratory  as  reported  by  Hite  and  Patton : 

Proximate.  Ultimate. 

Moisture  0.25        Carbon  75.55 

Volatile  matter 41.35        Hydrogen   5.56 

Fixed  carbon 46.27        Oxygen    5.25 

Ash 12.13        Nitrogen 1.16 

Sulphur  0.35 

Total    100.00        Ash 12.13 

Sulphur   0.56  

Phosphorus    0.01        Total    100.00 

Calorimeter  B.  T.  U 13919 

Calculated  B.  T.  U 14043 

The  Paint  Creek  mine  of  the  Paint  Creek  Colliery  Company 
is  on  the  east  side  of  Paint  Creek,  just  above  the  mouth  of  Jones 
Branch,  at  Mucklow,  and  there  Mr.  Hennen  obtained  the  follow- 
ing data : 

Ft.      In. 

1 .  Sandstone 

2.  Draw  slate 1         3 

3.  "Mother",  bony  coal  0'    4" 

4.  Coal,  hard  splint,  very  fine 

without  slate  nartings  7    10    \  Coalhurg  coal 10        0 

5.  Slate  "  0      8 
-6.     Coal,  soft,  "gas",  12"  to  1     3   J 

Elevation  (aneroid),  565  feet  above  Mucklow  Station,  railroad  grade; 
Butts,  N.  40°  E. ;  Faces,  S.  50°  E. ;  Greatest  rise,  S.  50°  E. ;  Mine  capacity, 
600  tons ;  Men  employed,  95 ;  Coal  shipped  east  and  west  for  steam  and 
domestic  purposes ;  Authority  for  mine  data,  Thomas  Burke,  mine  fore- 
man; Sample  from  No.  7,  for  analysis  of  which  see  Table  No.  8,  page  466. 
This  is  a  local  remarkable  thickening  of  the  Coalburg  bed,  and  the  analysis 
shows  that  the  quality  is  of  the  best.  The  "gas"  coal  No.  7  is  not  taken 
out.  Mr.  Burke  states  that  the  Stockton-Lewiston  seam  lies  70  feet  above 
the  Coalburg  bed,  and  the  Black  Flint,  about  35  feet  higher. 

The  Banner  mine  of  the  same  company  in  the  Coalburg  bed 
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is  on  the  north  side  of  the  Left  Hand  Branch,  one  mile  above 
Wacomah  Station^  and  there  Mr.  Hennen  obtained  the  following 

data : 

Ft 


Sandstone 

Draw  slate,  8"  to 1 


In. 
0 


2' 

6 

3 

9 

0 

8 

0 

8 

0 

6 

2 

0 

Coalhura  coal 11 


Coal,  semi-splint 
Coal,  hard,  splint 
Slate 

6.  Coal,  soft,  gas 

7.  Slate,  2"  to 

8.  Coal,  soft 

Elevation  (aneroid),  515  feet  above  railroad  grade  at  Wacomah 
Station;  Butts,  N.  30°  E.;  Faces,  S.  60°  E. ;  Greatest  rise,  S.  60°  E. ;  mine 
capacity,  440  tons;  Men  employed,  40;  Coal  shipped  east  and  w^est  for 
steam  and  domestic  purposes ;  Sample  from  Nos.  3  and  4  only,  for  analysis 
of  which  see  Table  No.  S,  page  466.  Nos.  6  and  8  are  both  left  in  the 
mine,  as  the  company  is  engaged  in  marketing  splint  coal  only. 


The  Stockton-Lezviston  bed  is  mined  by  the  same  company 
100  feet  above  the  Coalhiirg  bed,  and  15  feet  tmder  the  Kanaivha 
Black  Flint. 

Four  Mile  Fork  of  Paint  Creek  puts  into  the  latter  stream 
from  the  west  one  mile  above  Left  Hand  Branch,  and  a  few 
hundred  feet  below  its  mouth  is  the  "Standard"  mine  in  the  Coal- 
burg  bed,  of  the  Standard  Splint  and  Gas  Coal  Company  of 
Standard,  Kanawha  County.  Mr.  Hennen  obtained  the  follow- 
ing data  at  this  mine  : 

Ft.      In. 

1 .  Sandstone     

2.  Slate,  black 1        0 

3.  Coal,  splint  3'     4  '' 

4.  Slate,  black  0      2 
.=5.  Coal,  cannel  (local)  o     5 

6.  Coal,  semi-splint  0    ]0 

7.  Coal,  hard   splint  1      4 

8.  Coal,  semi-splint  0    10 
n.  .Slate  0    ■    i 

10.  Coal,  semi-splint  0    10 

11.  Slate,  black  0      0 

12.  Coal,  soft,  (not  mined  or 

exposed  here  1      0 

Elevation  (aneroid),  575  feet  above  railroad  grade  a1  Standard;  Butts, 
N.  30°  E. ;  Faces,  S.  60°  E. ;  Greatest  rise,  S.  60'°  E. ;  Mine  capapicly, 
800  tons;  Men  employed,  125;  Coal  shipped  cast  and  west  for  steam  and 
domestic  purposes;  Samples  from  Nos.  3,  5,  6,  8  and  10  and  from  No.  7 
"hard  splint  coal"  only,  for  analyses  of  which  sec  Table  No.  8,  page  466. 
Mr.  Ward,  General  Manager  nf   ilic  conipany.  slates  tlial   the  Slncklon- 


■  Coalburg  coal 9 


9J 
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Lewiston  coal  has  been  opened  about  60  feet  above  the  Coalburg  bed  and 
that  a  few  feet  higher  comes  the  Black  Flint. 

The  United  Splint  mine  of  the  Cabin  Creek  Consolidated 
Coal  Company  of  Kayford,  Kanawha  County,  is  about  one  mile 
and  three-fourths  south  from  Decota,  near  the  head  of  Cabin 
Creek.  It  is  in  a  coal  bed  which  Mr.  Hennen  in  his  field  notes 
has  classed  with  the  Coalburg,  but  the  writer  regards  it  as  more 
probably  the  Winifrede,  and  Mr.  Hennen  also  does  now,  since  it 
is  the  same  as  the  "Acme"  seam,  and  comes  at  least  100  feet 
nearer  No.  2  Gas  coal  than  does  the  Coalburg  bed  which  through 
the  Cabin  Creek  region  lies  about  525  feet  above  No.  2,  instead 
of  415  feet,  the  interval  measured  by  Mr.  Hennen  for  the  bed  at 
the  United  Splint  mine,  where  he  obtained  the  following  data : 


Ft.      In. 


Slate  

Draw  slate,  0"  to 0 


Coalburg  coal? 6        ll 

(Winifrede) 


3.  Coal,  semi-splint  0'  10 

4.  Coal,  splint  3    lOj 

5.  Coal,  gas  0     5 

6.  Slate,  gray,  hard,  1"  to  0     2| 

7.  Coal,  splint  0    10 

8.  Coal,  gas  0      5 

9.  Slate,  sandstone  and  concealed ■ 415        0 

10.  Coal,  No.  2  Gas 5         0 

Elevati(?n  (aneroid),  1915  A.  T. ;  Butts,  N.  50°  W. ;  Faces,  S.  40°  W.; 
Greatest  rise,  S.  55°  E. ;  Mine  capacity,  200  tons;  Men  employed,  20; 
Coal  shipped  east  and  west  for  steam  and  domestic  purposes ;  Authority 
for  mine  data,  Paul  G.  Edmunds,  bookkeeper;  Sample  from  Nos.  3,  4,  5, 
7,  and  8,  for  analysis  of  which  see  Table  No.  8,  page  466. 

The  same  coal  (Winifrede)  is  mined  by  the  West  Virginia 
Colliery  Company  of  Carbon,  Kanawha  County,  at  its  "No.  5 
Splint"  mine,  near  the  head  of  Cabin  Creek,  two  miles  and  a  half 
south  from  Decota,  and  there  Mr.  Hennen  obtained  the  following 
data : 

Ft.      In. 

1.  Sandstone 

2.  Coal,  semi-splint,  hard  0'  10  " 

3.  Coal,  splint  4     4i 

4.  Slate,  gray,  hard  0      2 

5.  Coal,  splint,  gray  0    10      |  (Winifrede) 

6.  Coal,  gas  0      5 

7.  Fireclay 

8.  Sandstone  and  concealed 105        0 

9.  Coal   (blossom)    Winifrede ?    (Chilton) 

10.  Sandstone  and  concealed 310        0 

11.  Coal,  No.  2  Gas  (opened) 5        0 


Coalburg  coal? 5        7i 
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Elevation  (aneroid),  2000  feet  above  tide;  Butts,  N.  50°  W. ;  Faces, 
S.  40°  W. ;  Greatest  rise,  S.  55°  E. ;  Mine  capacity,  50  tons;  Men  employed, 
15 ;  Coal  shipped  east  and  west  for  domestic  purposes ;  Authority  for  mine 
data,  C.  L.  Petty,  mine  foreman ;  Samples  from  Nos.  2,  3,  5  and  6,  for 
analj'sis  of  which  see  Table  No.  8,  page  466. 

• 
As  previously  stated  the   State   Geologist  regards  the  bed 

mined  here  as  the  Winifrede,  and  Mr.  Hennen  also  agrees  to  that 
view  of  the  question. 

Mine  No.  2  of  the  Chesapeake  Mining  Company  of  Charles- 
ton, is  located  on  Upper  Creek,  about  one  mile  south  from  Hand- 
ley,  Kanawha  County,  and  there  Mr.  Hennen  obtained  the  fol- 
lowing data : 

Ft.  In. 

1.  Kanaivha  black  flint,  typical,  visible 4  0 

2.  Concealed  and  massive   sandstone 85  0 

3.  Slate,  draw,  15''  to 2  0 


4.  Coal,  splint  1'     5" 

5.  Coal,  gray  splint,  hard  0      1 

6.  Coal,  gas  0      5 

7.  Coal,  gray  splint,  hard  0      1 

8.  Coal,  splint  2     7 

9.  Slate 


Coalburg  coal 4 


Elevation  (aneroid),  1190  feet  A.  T. ;  Butts,  S.  75°  E. ;  Faces, 
N.  15°  E. ;  Greatest  rise,  S.  35°  E. ;  Mine  capacity,  120  tons ;  Men  employed, 
25 ;  Coal  shipped  east  and  west  for  steam  and  domestic  purposes ;  Au- 
thority for  mine  data,  Albert  Cochran,  mine  foreman ;  Sample,  from  Nos. 
4,  5,  6,  7,  and  8,  for  analysis  of  which  see  Table  No.  8,  page  466. 

On  the  river  front  here,  the  Coalhiirg  bed  varies  in  thickness 
from  20  inches  to  6  feet,  and  the  Stockton-Lezvisfon  seam  over- 
lies it  by  an  interval  of  30  to  40  feet,  with  a  total  thickness  of  12 
feet,  including  separating  shales,  while  the  Kanaivha  Black  Flint 
is  35  feet  higher.  The  Winifrede  bed  is  also  present  in  the  sec- 
tion at  Handley  at  75  feet  below  what  appears  to  be  the  Coalburg 
bed,  and  150  feet  below  the  Kanawha  Black  Flint. 

The  Coalburg  bed  appears  to  have  a  good  development  on 
the  waters  of  Gauley  River  above  its  junction  with  the  New, 
along  Bell,  Twenty-Mile,  and  other  tributaries,  and  it  has  been 
mined  to  a  considerable  extent  in  that  region  during  recent  years. 

The  "Scott"  or  No.  i  mine  of  the  Gauley  Consolidated  Coal 
Company,  of  Scottford,  W.  Va.,  is  located  in  the  extreme 
.southern  edge  of  Clay  County,  on  William  Hollow  of  the  Open 
Fork  of  Bell  Creek,  and  there  Mr.  Hennen  obtained  \hc  following 
data: 
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1.  Sandstone,  massive,  visible. 

2.  Shale   

3.  Slate    

4.  Coal,  hard  splint 

5.  Slate,  soft,  gray,  6"  to 

6.  Coal,  gas,  hard 

7.  Bone 

8.  Coal,  splint 

9.  Slate    


Ft. 

In 

20 

0 

4 

0 

1 

6 

2' 

7 

0 

1 

0 

5 

0 

1 

1 

11 

■  Coalburg  coal 5 


Elevation,  (aneroid),  1060  feet  A.  T.;  Butts,  N.  80°  W.;  Faces 
S.  10°  E. ;  Greatest  rise,  S.  45°  E. ;  Mine  capacity,  100  tons;  men  em- 
ployed, 25 ;  Coal  shipped  mostly  west  for  steam  and  domestic  purposes ; 
Sample  from  Nos.  4,  6,  and  8,  for  analysis  of  which  see  Table  No.  8, 
page  466. 

In  some  portions  of  the  mine  Nos.  5  and  7  (slate  and  bone) 
disappear  entirely,  according  to  statements  of  the  mine  foreman. 

The  "Carter"  mine  of  the  Carter  Coal  Company  of  Scottford 
is  on  the  Open  Fork  of  Bell  Creek,  in  the  southwestern  edge  of 
Nicholas  County,  and  there  Mr.  Hennen  obtained  the  following 
data: 

Ft.      In. 

1.  Kanawha  Black  Flint,  typical,  exposed .' 6        0 

2.  Slate,  black,  and  concealed 4        0 

3.  Coal  (Stockton),  splint,  clean 3        0  ' 

4.  Concealed  80        0 

5.  Shale,  with  streaks  of  coal,  8"  to 1        0 

6.  Coal,  splint  1'     7i" " 

7.  Bone  0        I 

8.  Coa/,  gas  0      8      y  Coalburg  coal. 

9.  Coal,  splint  1      4 

10.  Fire  clay,  soft,  gray        0     8 

11.  Coal,  "gas",  hard  0    10 

Elevation  (aneroid),  1175  feet  A.  T.;  Butts,  N.  80°  W.;  Faces, 
S.  10°  E. ;  Greatest  rise,  S.  50°  E. ;  Mine  capacity,  150  tons ;  men  em- 
ployed, 24;  Coal  shipped  mostly  west  for  steam  and  domestic  purposes; 
Sample  from  Nos.  6,  7,  8,  9,  and  11,  for  analysis  of  which  see  Table  No.  8, 
page  466. 

Mr.  Hennen  did  not  see  Nos.  2  and  3^  but  their  thickness 
was  given  by  the  mine  foreman,  W.  R.  Cottle.  The  "gas"  coal 
No.  11  is  mined  here  and  loaded  out  with  the  rest.  It  varies  in 
thickness  from  4  to  14  inches. 

The  "Arminius"  mine  of  the  Arminius  Coal  Company  of 
Scottford  is  also  on  the  Open  Fork  of  Bell  Creek,  in  the  western 
edge  of  Nicholas  County,  and  there  Mr.  Hennen  obtained  the  fol- 
lowing data : 


0 

1 

0 

7 

0 

1.^ 

1 

4 

0 

2 

0 

6 

Coalburg  coal 4 
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Ft.       In. 

1.  Massive    sandstone 

2.  vShale    4         0 

3.  Slate,  with  streaks  of  coal 1        2 

4.  Coal,  hard   splint         1' 

5.  Bone 

6.  Coal,  gas 

7.  Bone 

8.  Coal,  splint 

9.  Slate,  black 

10.  Coal,  gas 

11.  Slate ; 

Elevation  (aneroid),  117.5  feet  A.  T. ;  Butts,  N.  80°  W. ;  Faces, 
S.  10°  E. ;  Greatest  rise,  S.  50°  E. ;  Mine  capacity,  100  tons ;  ]\Ien  em- 
ployed, 16 ;  Coal  shipped  mostly  west  for  steam  and  general  fuel ;  Au- 
thority for  mine  data,  S.  W.  Smith,  mine  foreman ;  Sample  from  Nos. 
4,  6,  8,  and  10,  for  analysis  of  which  see  Table  No.  8,  page  466. 

The  bone,  No.  5,  is  separated  from  the  good  coal.  No.  9 
varies  in  thickness  from  2"  to  6",  and  when  it  thickens  up,  the 
underlying  "gas"  coal  also  thickens,  according  to  the  mine  fore- 
man. 

The  Cambria  mine  of  the  Kentucky  Coal  and  Lumber  Com- 
pany of  Cambria,  W.  Va.,  is  on  the  west  side  of  the  Open  Fork 
of  Bell  Creek,  in  Nicholas  County,  and  there  Mr.  Hennen  ob- 
tained the  following  data : 

Ft.      In. 

1.  Kanawha  Black  Flint  ledge,  typical,  exposed 4        0 

2.  Concealed  and  slate 110        0 

3.  Coal,  splint,  hard      1'     7  "  1 

4.  Coal,   bony  0       I    y  Coalburg  coal 3        8| 

5.  Coal,  gas  0     8      [ 

6.  Coal,  splint  1      5     J 

Elevation  (aneroid),  1270  A.  T. ;  Butts,  N.  70°  E. ;  Faces,  S.  20°  E. ; 
Greatest  rise,  S.  55°  E. ;  Mine  capacity,  150  tons ;  Men  employed,  35 ; 
Coal  shipped  mostly  west  for  steam  and  fuel  purposes;  Authority  for 
mine  data,  L.  D.  Burns,  Superintendent ;  Sample  from  Nos,  3,  4,  5,  and  6, 
for  analysis  of  which  see  Table  No.  8,  page  466. 

The  "National"  mine  of  this  same  company  is  also  on  the 
Open  Fork  of  Bell  Creek,  in  Nicholas  County,  one  mile  and  a 
half  north  from  Dixie  post-office,  and  there  Mr.  Hennen  obtained 
the  following  data : 
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Ft.      In. 


3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
IL 


Slate  and  shale 

Coal,  gas 

Slate  with  streaks  of  coal 

Coal,  splint,  hard 

Coal,   bony 

Coal,  gas 

Coal,   bony 

Coal,  splint 

Slate,    black 

Coal,  splint 

Fire  clay 


_  Coalburg  coal 5 


Elevation  (aneroid),  1220  feet  A.  T. ;  Butts,  N.  70°  E. ;  Faces, 
S.  20°  E. ;  Greatest  rise,  S.  55°  E. ;  Mine  capacity,  250  tons;  Men  em- 
ployed, 60 ;  Coal  shipped  mostly  west  for  steam  and  fuel  purposes ;  Au- 
thority for  mine  data,  L.  D.  Burns,  Superintendent ;  Sample  from  Nos. 
4,  5,  6,  7,  and  8,  for  analysis  of  which  see  Table  No.  8,  page  466.  The  bony 
coal  streaks  Nos.  5  and  7  are  not  separated  in  mining,  and  hence  were  put 
in  the  sample  along  with  the  pure  coal,  thus  increasing  the  quantity  of  ash 
much  above  what  it  would  otherwise  be. 

The  ''Ml  Carmel"  mine  of  the  same  company  is  on  the  east 
side  of  the  Open  Fork  of  Bell  Creek,  Nicholas  County,  one  mile 
north  from  Dixie  post-office,  and  there  Mr.  Hennen  obtained  the 
following  data : 


Ft.      In. 


1.  Slate  and  fire  clay 

2.  Coal,  soft 

3.  Slate  with  streaks  of  coal 

4.  Coal,  hard  splint 

5.  Bony  coal 

6.  Cdal,  gas 

7.  Coal,  splint 


3  ' 

3 

7 
a 

4 

6i 
7 


Coalburg  coal 5 


Elevation  (aneroid),  1310  feet  A.  T.;  Butts,  N.  70°  E.;  Faces, 
N.  20°  W. ;  Greatest  rise,  S.  55°  E. ;  Mine  capacity,  300  tons ;  men  em- 
ployed, 60;  Coal  shipped  mostly  west  for  steam  and  domestic  purposes; 
Authority  for  mine  data,  L.  D.  Burns,  Superintendent ;  Sample  from  Nos. 
4,  6,  and  7,  for  analysis  of  which  see  Table  No.  8,  page  466. 


Some  "mud  seams"  occur  in  the  coal  at  this  locality. 

The  "Raven"  mine  of  the  Paint  Creek  Colliery  Company  is 
on  the  west  side  of  Rock  Camp  Fork  of  Twenty-Mile  Creek, 
opposite  Greendale,  Nicholas  County,  and  there  Mr.  Hennen  ob- 
tained the  following  data : 

Ft.      In. 

1.  Draw-  slate,  10"  to 1        6 

2.  Slate,  streaks  oi  coal 0        4 
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Ft.      In. 

3.  Coal,   hard    splint     1'     9"  1 

4.  Bone  coal  0      1    ICoalburg  coal 3        6 

5.  Coal,  gas,  4"   to       0     6    [ 

6.  Coal,  splint  1      0    J 

7.  Slate,  soft  and  concealed 40        0 

8.  Coal   1         6 

9.  Parting,    6'    0"    to    S'    0"  1  tt/-    -r      ,   ,, 

10.     Coal  •  \Wimfrede? 

Elevation  (aneroid),  1225  feet  A.  T. ;  Butts,  N.  45°  E. ;  Faces, 
N.  45°  W. ;  Greatest  rise,  S.  40°  E. ;  Mine  capacity,  120  tons;  Men  em- 
plo3'ed,  25 ;  Coal  shipped  west  for  steam  and  domestic  purposes ;  Author- 
ity  for  mine  data,  J.  R.  Sharp,  Superintendent ;  Sample  from  Nos.  3,  4,  5, 
and  6,  for  analysis  of  which  see  Table  No.  8,  page  466.  The  bone  coal  is 
not  separated  here.  The  intervals  below  No.  6  are  on  the  authority  of 
Mr.  Sharp,  and  the  coal  with  the  thick  parting  is  most  probably  the  Wini- 
frede  bed. 

Mr.  Hennen  obtained  the  following  interesting  section  near 
the  "Raven"  mine  by  combining  the  surface  exposures  with  the 
record  of  borings  as  given  by  Mr.  J.  R.  Sharp : 

GREENDALE  SECTION. 

Ft.  In.        Ft.  In. 

Sandstone,  coarse,  brown,  cropping  hill 25  0  to    25  0 

Sandstone,  massive,  great  cliffs 65  0  to     90  0 

Coal,    visible 0  6  to     90  6 

Concealed  and  massive  sandstone 105  0  to  195  6 

Coal,   blossom 

Concealed    45  0  to  240  6 

Kanawha  Black  Flint 3  0  to  243  6 

Concealed    90  0  to  333  6 

Coal,    Coalburg 3  6  to  387  0 

Concealed  and  massive  sandstone 255  0  to  592  0 

Coal  (Thackcr?)  visible 0  8  to  592  8 

Shales    40  0  to  632  8 

Sandstone,    mostly 15  0  to  647  8 

Coal  (Cedar  Grove) 1  6  to  649  2 

Sandstone,    mostly 104  0  to  753  2 

[  coal         3'     2"  1 

Coal,  No.  2  Gas  \  shale       0      4    [ 4  2  to  757  4 

[coal         0      8    J 

Sandstone,    mostly 120  0  to  877  4 

Coal,  Eagle,  clean 2  6  to  879  10 

The  portion  of  the  section  from  502  feet  down  is  from  the 
record  of  two  core  drill  tests,  one  drilled  near  the  "Raven" 
mine  tipple  and  tlio  r)thcr  at  Vaughan,  and  both  given  to  Mr. 
Hennen  by  Mr.  J.  ^.  Sharp. 

This  section  is  important  as  revealing  the  vapid  thinning 
of  the  Kanawha  series  in  passing  north-westward.    The  carefully 
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leveled  section  made  by  Maj.  Wm.  N.  Page  at  Ansted,  Fayette 
County,  published  on  page  273  of  this  volume,  exhibits  a  rock 
thickness  of  652  feet  between  the  base  of  the  Kanazvha  Black 
Flint  and  the  base  of  No.  2  Gas  coal,  while  here  at  Vaughan,  10 
miles  northwestward,  the  same  interval  measures  only  534  feet, 
a  loss  of  118  feet.  This  northwestward  thinning  continues  on 
to  Elk  River,  as  we  learn  from  Gas  Well  No.  2  on  thh  L.  D. 
Graham  farm,  one  mile  and  a  third  south-east  from  Queen 
Shoals,  where  the  interval  between  the  Black  Flint  and  No.  2 
Gas  coal  is  reduced  to  only  380  feet,  at  14^  miles  north-westward 
from  Vaughan,  while  the  rock  interval  from  No.  2  Gas  coal  to 
the  base  of  the  Pottsville  is  there  reduced  to  only  685  feet,  or 
less  than  half  of  that  at  Hawk's  Nest. 

The  No.  2  mine  of  the  Columbus  Coal  Company  of  Colum- 
bus, Ohio,  is  on  Rock  Camp  Fork  of  Twenty-Mile  Creek,  one- 
half  mile  north-west  from  Vaughan,  Nicholas  County,  and  there 
Mr.  Hennen  obtained  the  following  data : 

Ft.       In. 

1.  Slate    

2.  Coal,  hard  splint     1'     8"  ] 

3.  Coal,  gas  0      6    >  Coalburg.coal 3        4 

4.  Coal,  hard  splint     1      2    J 

5.  Slate,    soft 

Elevation  (aneroid),  1250  feet  A.  T. ;  Butts,  N.  85°  W. ;  Faces, 
S.  50°  W. ;  Greatest  rise,  S.  40°  E. ;  Mine  capacity,  100  tons;  Men  em- 
ployed, 20 ;  Coal  shipped  west  for  steam  and  domestic  purposes ;  Sample 
from  Nos.  2,  3,  and  4,  for  analysis  of  which  see  Table  No.  8,  page  466. 

The  "Hard  Coal"  mine  of  the  Dietz  Colliery  Company  is 
on  the  east  side  of  Gauley  River,  Fayette  County,  about  five 
miles  above  Gauley  Bridge,  and  there  Mr.  Hennen  obtained  the 
following  data : 

Ft.     In. 

1.  Sandstone,  massive,  visible 

2.  Slate,    blue 1        2 

{Coal,    "gas"    22  "] 

3.  \  Slate  Oi     [ 2'     9i" 

[  Coal,  /'gas"    11     J 

4.  Slate,  with  streaks  of  coal  2     6 

5.  Coal,  hard  splint  1      9 

6.  Bone,  f "  to  0     1 

7.  Coal,  "gas"  0     8 

8.  Bone,  f"  to  0     1 

9.  Coal,  splint  1      6 

10.  Bone,  sometimes  absent        0     li 

11.  Coal,  hard  splint  0     8 

12.  Bone,  almost  splint  coal      0     2 

13.  Coal,  "gas"  1     2 


_  Coalburg  coal. 11        5| 
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Elevation  (aneroid),  1650  feet  A.  T. ;  Butts,  S.  80°  W.;  Faces, 
N.  10°  W. ;  Greatest  rise,  S.  50°  E. ;  Mine  capacity,  400  tons;  Men  em- 
ployed, 100 ;  Coal  shipped  east  and  west  for  steam  and  fuel  purposes ; 
Authority  for  mine  data,  Theodore  Deitz,  Superintendent;  Sample  from 
Nos.  5,  7,  9,  11,  and  12,  for  analysis  of  which  see  Table  No.  8,  page  466. 

This  company  operates  both  the  Coalburg  bed  and  No.  2 
Gas  coal,  525  feet  below  the  former,  from  the  same  tipple,  and 
the  400  tons  is  the  output  of  both  mines. 

The  Gamoca  Coal  Company  of  Gamoca,  Fayette  County, 
three  miles  above  Gauley  Bridge,  has  a  mine  in  a  coal  bed  two 
miles  north-east  from  that  of  the  Dietz  Colliery  Company,  and 
the  mine  superintendent,  Mr.  M.  G.  Campbell,  terms  the  coal  in 
question  "No.  5  Block".  This  is  an  error,  however,  since  both 
the  tide  elevation  of  the  coal  bed,  and  its  structure,  prove  it  to 
be  the  same  as  the  upper  one  mined  at  the  Dietz  Colliery  Com- 
pany, at  525  feet  above  the  No.  2  Gas  coal,  whi<:h  is  the  horizon 
of  the  Coalburg  bed. 

Mr.  Hennen  obtained  the  following  data  at  tlie  Gamoca 
Company's  upper  mine,  580  feet  by  aneroid  above  its  mine  in 
No.  2  Gas,  which  interval  should  be  diminished  by  about  40  to 
50  feet  on  account  of  eastward  rise  of  the  strata : 

Ft.      In. 

1.  Sandstone    

2.  Coal,  "gas"  3'     0  " 

3.  Slate,  with  streaks  of  coal  1      6 

4.  Coal,  hard  splint  1     8 

5.  Bone  0     03 

6.  Coal,  "gas"  ,  0     8 

7.  Bone  0     0| 

8.  Coal,  splint  1      3 

9.  Bone,  4"  to   (sometimes  absent)    0      1 

10.  Coal,   splint,   with   "gas"    coal   at 

bottom  1      9 

11.  Fire    clay '. 0        4 

12.  Sandstone    

Elevation  (aneroid),  1850  feet  A.  T. ;  Butts,  N.  70°  E. :  Faces, 
S.  10°  E. ;  Greatest  rise,  S.  50°  E. ;  Mine  capacity,  500  tohs;  Men  em- 
ployed, 80;  Coal  shipped  mostly  east  for  steam  and  domestic  purposes; 
Authority  for  mine  data,  M.  G.  Campbell,  Superintendent;  Sample  from 
Nos.  4,  6,  8,  and  10,  for  analysis  of  which  see  Table  No.  8,  page  466. 

Nos.  2  and  3  were  not  seen  by  Mr.  Hcnncn  litit  given  hini 
by    Mr,    Campbell,    the    siiperinlcndcnt.     The    ?tructure    of    this 


Coalburg  coal'....   10        Oh 
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coal  as  well  as  its  interval  above  No.  2  Gas  leaves  no  doubt  about 
its  identity  with  the  Coalbiirg  seam. 

For  analyses  and  measurements  of  the  Coalburg  seam  at 
other  localities  in  the  Kanawha  region,  see  Vol.  2,  West  Virginia 
Geological  Survey,  pages  548  to  556, 

There  will  be  a  large  area  of  either  the  Coalburg  bed  or 
the  underlying  Winifrede  throughout  all  of  the  region  drained 
by  Big  and  Little  Coal  Rivers  and  their  numerous  tributaries, 
as  well  as  the  waters  of  Guyandotte,  Tug,  and  the  headwaters 
of  Mud.  What  is  supposed  to  represent  the  Coalburg  bed  has 
already  been  described  on  Buffalo  Creek,  below  Williamson, 
Mingo  County,  where  a  coal  of  unusual  excellence  has  been  de- 
veloped along  the  tributaries  of  Tug  River  between  Pigeon 
Creek  and  Williamson.  Whether  it  represents  the  Coalburg  bed 
or  the  Winifrede  is  immaterial,  but  the  important  fact  is  that  a 
bed  of  splendid  coal  may  be  expected  at  one  horizon  or  the 
other  wherever  this  geologic  zone  crops  in  the  hills  between  the 
Great  Kanawha  and  the  Tug  Rivers. 

This  Coalburg  bed  also  extends  north-eastward  from  the 
Great  Kanawha  up  the  waters  of  Twenty-Mile  and  other  streams 
which  head  up  against  the  divide  between  the  waters  of  Elk  and 
Gauley  Rivers. 

At  Robt.   Underwood's  coal  bank,  near  the  head  of  one  of 

the   branches    of   Robinson's    Fork   of   Twenty-Mile    Creek,    the 

Coalburg  bed  has  been  mined  for  local  use  at  80  feet  below  the 

crop  of  the  ^anazvha  Black  Flint,  and  there  the  writer  measured 

the  following  section : 

Ft.       In. 

Slate,  dark,  good  roof 

Coal,  hard  3'     2" 

Bone  0      5 

Coal,  hard  1      6 

Fire  clay  shale        0    11 
Coal,  soft,  visible   1      0 

Either  this  coal  bed  or  the  Winifrede  has  been  opened  and 
mined  to  a  small  extent  for  local  use  near  Delphi,  and  below 
Tioga,  Nicholas  County. 

On  the  land  of  Wm.  A.  Fulk,  one  mile  west  of  Delphi,  a  bed 
of  coal  exhibits  four  feet  of  splint  which  is  probably  at  the 
Coalburg  horizon.     There  are  also  probable  areas  of  this  coal  on 
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both  Big  and  Little  Birch,  Buffalo,  and  other  tributaries  of  Elk 
River  in  Clay,  Braxton,  and  Webster  Counties,  where  it  will  have 
commercial  thickness,  and  quality,  but  until  the  detailed  surveys 
and  maps  of  these  counties  are  made  it  is  not  possible  to  be  cer- 
tain of  the  identifications.  It  is  possible  that  the  four  feet  of 
coal  in  the  Jackson  bank,  near  Little  Birch  post-office  in  Braxton 
County,  belongs  at  the  horizon  of  the  Coalhiirg  bed  instead  of 
the  Winifrede. 

There  are  also  some  areas  of  this  coal  on  the  waters  of  Holly 
River,  in  Webster  County,  that  should  yield  good  fuel,  but  the 
headwaters  of  this  stream  and  the  head  of  Elk  probably  mark 
the  north-eastern  limit  of  the  area  where  either  the  Coalhiirg  or 
Winifrede  horizons  will  produce  coal  of  commercial  value,  since 
be3'Ond  this  all  the  coals  in  the  Kanawha  series  thin  away  and 
become  unimportant,  except  the  Stockton  bed. 

The  several  localities  in  the  Coal  River  region  where  Mr. 
d'Invilliers  exploited  and  sampled  this  coal  have  already  been 
given  on  a  previous  page. 

The  analyses  of  the  samples  of  this  coal  collected  by  Mr. 
Hennen,  as  well  as  those  of  the  Winifrede,  and  Stockton-Lezvis- 
ton,  as  analyzed  by  Hite  and  Patton,  are  set  forth  in  the  following 
Table  No.  8 : 


TABLE  NO.  8,  ANALYSES  OF  KANAWHA  COALS. 


Air  Dried  Samples. 

Same  Samples  Corrected  for  Moisture. 

PROXIMATE. 

ULTIMATE. 

Calo. 
B.T.U. 

Calcu. 
B.T.U. 

PROXIMATE. 

ULTIMATE. 

Caio 

,     ' 

ckton 
Mois. 

tj       ■  <^„  1    r 

)al. 
Phos. 

" 

Calcu. 

Nos. 

Mois. 

V.  M. 

F.  C. 

Phos. 

Ash. 

Sul. 

C. 

H. 

O. 

N. 

Nos. 

V.  M. 

F.  C. 

Ash. 

Sul. 

C. 

H. 

0. 

N. 

B.T.U. 

B.T.U. 

1   

.0.65 

32.50 

59.99 

.007 

6.96 

0.60 

78.00 

5.33 

8.15 

1.16 

14139 

14034 

1    

.1.13 

32.31 

59.64 

.007 

6.92 

0.60 

77.55 

5.39 

8.58 

1.18 

14057 

13977 

2   

.0.70 

33.17 

59.10 

.005 

7.03 

0.65 

79.09 

5.33 

8.82 

1.33 

14045 

13911 

2    

.1.34 

32.96 

58.71 

.005 

6.99 

0.65 

76.60 

5.40 

9.29 

1.32 

13955 

13786 

8    

.1.40 

35.15 

58.50 

.001 

4.95 

1.36 

79.09 

6.22 

871 

1.18 

14329 

14097 

3    

.1.95 

34.95 

58.17 

.001 

4.93 

1.35 

78.05 

5.28 

9.11 

1.18 

14249 

14040 

4    

.1.90 

33.68 

61.98 

.009 

2.44 

0.80 

81.43 

5.13 

9.02 

1.18 

14372 

14357 

4    

.2.05 

33.63 

61.88 

.009 

2.44 

0.80 

81.31 

5.15 

9.12 

1.18 

14351 

14346 

6    

.2.68 

82.92 

60.16 

.014 

4.24 

1.74 

70.76 

4.46 

17.83 

0.97 

12148 

11767 

5    

.2.79 

32.88 

60.09 

.014 

4.24 

1.74 

70.09 

4.47 

17.89 

0.97 

12135 

11736 

6   

.8.70 

33.00 

61.82 

.012 

1.48 

1.44 

70.76 

4.46 

17.83 

0.97 

12148 

11757 

6    

Average 

.3.93 
.2.19 

32.93 
33.27 

61.66 
60.02 

.012 
.008 

1.48 
4.60 

1.44 
1.08 

70.69 
75.91 

4.47 
5.02 

17.89 
11.98 

0.97 
1.13 

12136 

13480 

11736 

Average 

.1.82 
alburg 

33.40 

60.26 

.008 

4.52 

1.09 

76.52 

4.99 

11.73 

1.13 

13532 

13350 

13270 

Co 

Coal. 

Coalburg 

Coal. 

7   

.1.06 

33.65 

54.05 

.007 

11.25 

0.74 

74.18 

4.55 

8.44 

1.13 

13368 

12971 

7    

.1.60 

33.47 

53.74 

.007 

11.19 

0.74 

73.78 

4.61 

8.84 

1.13 

13295 

12918 

8   

.1.30 

33.95 

59.19 

.001 

5.56 

0.91 

79.09 

5.56 

8.08 

1.16 

14638 

14348 

8    

.2.60 

33.51 

68.40 

.001 

5.49 

0.90 

78.15 

5.71 

8.95 

1.15 

14445 

14236 

9   

.1.00 

34.30 

58.08 

.008 

6.62 

0.71 

78.82 

5.11 

8.05 

0.95 

14005 

14027 

9    

.1.69 

34.06 

57.67 

.008 

6.58 

0.71 

78.27 

5.19 

8.56 

0.95 

13909 

13959 

10    

.1.00 

33.65 

56.11 

.001 

9.24 

0.63 

76.36 

4.78 

8.12 

1.10 

13885 

13460 

10    

.1.60 

33.45 

55.70 

.001 

9.19 

0.63 

75.91 

4.85 

8.55 

1.10 

13802 

13401 

11   

.1.40 

34.55 

58.44 

.001 

5.61 

0.74 

79.09 

5.00 

8.67 

1.18 

14289 

13950 

11    

.2.23 

34.26 

57.94 

.001 

5.57 

0.74 

78.43 

5.09 

9.29 

1.17 

14109 

13843 

12   

.1.00 

31.85 

60.83 

.006 

6.32 

0.58 

79.57 

4.76 

7.61 

1.16 

14211 

13956 

12    

.1.36 

31.74 

60.60 

.006 

6.30 

0.58 

79.28 

4.80 

7.88 

1.16 

14160 

13914 

18    

.1.85 

30.55 

62.21 

.006 

5.39 

0.66 

79.76 

4.91 

7.96 

1.32 

14106 

14052 

13    

.2.08 

30.48 

62.06 

006 

5.38 

0.66 

79.58 

4.93 

8.13 

1.32 

14075 

14026 

14    

.1.00 

31.34 

59.32 

.006 

8.34 

0.77 

77.59 

4.24 

7.98 

1.08 

13695 

13326 

14    

.1.32 

31.24 

59.12 

.006 

8.32 

0.77 

77.34 

4.28 

8.21 

1.08 

13661 

13293 

16   

.1.75 

32.00 

52.16 

.003 

14.09 

0.76 

72.55 

4.44 

7.59 

0.86 

13093 

12735 

16    

.2.10 

31.89 

51.96 

.003 

14.05 

0.76 

72.30 

4.48 

7.84 

0.86 

13047 

12706 

16   

.2.00 

33.65 

57.37 

.001 

6.98 

0.90 

75.82 

5.56 

10.10 

0.99 

13964 

13718 

16    

.2.74 

33.50 

57.08 

.001 

6.95 

0.90 

75.47 

5.61 

10.43 

0.99 

13898 

13672 

17    

.3.60 

31.95 

54.98 

.005 

9.47 

1.21 

75.00 

5.00 

8.69 

1.09 

13586 

13363 

17    

.3.86 

31.87 

54.82 

.005 

9.45 

1.21 

74.80 

5.03 

8.88 

1.09 

13550 

13341 

18    

.1.98 

33.07 

58.27 

.008 

6.68 

0.64 

76.36 

5.33 

10.09 

1.14 

13926 

13646 

18    

.2.64 

32.88 

57.93 

.008 

6.65 

0.64 

75.93 

5.39 

10.49 

1.14 

13847 

13590 

19    

.1.85 

32.25 

55.28 

.007 

10.62 

0.59 

74.18 

6.11 

8.81 

0.93 

13406 

13296 

19    

.2.28 

33.11 

55.03 

.007 

10.68 

0.69 

73.86 

5.16 

9.12 

0.93 

13358 

1.3250 

20    

.1.60 

33.60 

57.35 

.005 

7.45 

2.07 

75.00 

5.56 

9.53 

1.16 

13839 

13746 

20    

.2.12 

33.42 

57.05 

.006 

7.41 

2.06 

74.55 

5.62 

9.96 

1.16 

13766 

13011 

21    

.2.00 

33.70 

57.90 

.005 

6.40 

0.70 

79.09 

5.33 

7.71 

1.02 

14176 

14231 

21    

.2.18 

33.64 

57.80 

.005 

6.39 

0.70 

78.95 

6.35 

7.84 

1.02 

14151 

14211 

22    

.1.86 

30.74 

56.51 

.004 

10.89 

0.68 

74.73 

5.11 

7.97 

0.90 

13559 

13433 

22    

.2.43 

30.56 

56.15 

.004 

10.86 

0.68 

74.30 

6.17 

8.37 

0.90 

13480 

13380 

23    

.1.98 

33.67 

59.50 

.004 

4.85 

0.67 

79.09 

5.33 

9.27 

1.06 

14809 

14103 

23    

.2.47 

33.51 

59.19 

.004 

4.83 

0.67 

78.70 

5.39 

9.62 

1.06 

14735 

14046 

24    

.1.43 

33.37 

60.42 

.001 

4.78 

0.71 

79.64 

5.44 

8.72 

0.97 

14661 

14299 

24    

Average 

.1.96 
.2.16 

33.20 
32.77 

60.08 
66.18 

.001 
.004 

4.76 
7.78 

0.71 
0.81 

79.22 
76.60 

5.50 
6.12 

9.10 
8.89 

0.97 
1.06 

14484 
13879 

14243 

Average 

.1.65 

82.88 

57.66 

.004 

7.81 

0.82 

76.99 

6.06 

8.62 

1.06 

13392 

13707 

13647 

W 

nifrede  Coal. 

W 

nifred 

e  Coal. 

26    

.1.75 

31.20 

58.36 

.006 

8.69 

1.11 

76.36 

4.44 

8.60 

1.21 

13164 

13219 

25    

26    

.1.80 

35.70 

55.16 

.003 

7.34 

0.68 

75.97 

4.68 

10.18 

1.20 

13690 

13181 

26    

27    

.2.25 

35.55 

55.78 

.003 

6.42 

0.53 

75.75 

4.66 

11.47 

1.17 

13300 

13041 

27    

.3.33 

36.52 

55.73 

.003 

6.42 

0.53 

75.6!) 

4.67 

11.52 

1.17 

13290 

13032 

28    

.1.95 

34.85 

56.39 

.002 

6.81 

0.57 

75.37 

5.09 

11.19 

0.97 

13630 

13273 

28    

.1.98 

34.84 

56.37 

.002 

6.81 

0.57 

75.35 

5.09 

11.21 

0.97 

13626 

13271 

29    

.1.55 

35.31 

56.36 

.008 

6.78 

0.68 

76.39 

4.89 

10.03 

1.23 

13803 

13391 

29    

.1.74 

35.25 

66.24 

.008 

6.77 

0.68 

76.25 

4.91 

10.06 

1.23 

13777 

13386 

80    

.1.55 

34.85 

56.49 

.007 

7.11 

0.50 

76.92 

4.73 

9.50 

1.24 

13875 

13401 

30    

.1.83 

34.75 

56.33 

.007 

7.09 

0.50 

76.71 

4.76 

9.70 

1.24 

13826 

13378 

81    

.1.70 

35.54 

55.69 

.006 

7.07 

0.67 

74.77 

4.74 

11.59 

1.16 

13369 

12943 

31    

.1.92 

35.46 

66.56 

.005 

7.06 

0.67 

74.61 

4.77 

11.73 

1.16 

18340 

19926 

82    

.2.10 

31.42 

54.52 

.007 

11.96 

0.64 

71.68 

4.26 

0.35 

1.11 

12738 

12293 

32    

.2.51 

31.29 

64.29 

.007 

11.91 

0.64 

71.38 

4.31 

10.65 

1.11 

12686 

12261 

38    

.0.75 

34.45 

60.87 

.003 

3.93 

0.72 

81.41 

4.65 

7.96 

1.33 

14336 

14141 

33    

.0.94 

34.39 

60.76 

.008 

3.92 

0.72 

81.26 

4.67 

8.10 

1.33 

14808 

14141 

84    

.0.80 

34.25 

60.56 

.007 

4.39 

0.95 

79.09 

6.66 

9.14 

1.22 

14606 

14286 

34    

.1.50 

34.01 

60.13 

.007 

4.36 

0.95 

78.54 

5.64 

9.66 

1.21 

14406 

14195 

86    

.0.65 
.1.53 

31.85 
83.63 

60.53 
57.34 

.007 
.005 

6.97 
7.04 

0.95 
0.73 

80.75 
76.77 

5.16 
4.80 

5.01 
8.63 

1.16 
1.18 

14646 
13732 

14656 
13438 

36    

Average 

Average 

.1.84 

34.44 

56.92 

.006 

6.79 

0.66 

76.22 

4.81 

10.33 

1.18 

13657 

13324 

466-467 
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LOCATION  OF  SAMPLES  IN  TABLE  NO.  8. 

Analyses 
Nos. 

1.  Paint  Creek  Colliery  Company  (Greenbrier  No.  3),  on  Cane  Branch 

of    Paint    Creek,    one-half    mile    south    of    Tomsburg,    Kanawha 
County. 

2.  Same  mine  (top  portion  of  seam  only). 

3.  Paint  Creek  Colliery  Company  (Banner  mine),  on  Left  Hand  Branch 

of  Paint  Creek,  one  mile  above  Wacomah,  Kanawha  County. 

4.  Blue  Creek  Coal  &  Land  Company   (Blakeley  mine),  two  miles  and 

a   half   up   Pond  Fork  of    Blue   Creek,   north   hillside,    Kanawha 
County. 

5.  P.ochester    Coal    Company,    at    Branchland,    on    Guyandotte    River, 

Lincoln  County. 

6.  Branchland    Coal    Company,    at    Branchland,    on    Guyandotte    River, 

Lincoln  County. 

7.  Paint    Creek    Colliery    Company    (Scranton   mine),    west   hillside   at 

Mucklow  Station,  on  Paint  Creek,  Kanawha  County. 

8.  Paint    Creek    Colliery    Company,    on   west    side    of    Paint    Creek,    at 

Wacomah,  Kanawha  County. 

9.  Paint  Creek  Colliery  Company  (Paint  Creek  mine),  on  Paint  Creek, 

near  Mucklow,  Kanawha  County. 

10.  Paint   Creek  Colliery  Company   (Banner  mine),- north  side  of  Left 

Hand  Branch  of  Paint  Creek,  one  mile  from  Wacomah,  Kanawha 
County. 

11.  Standard  Splint  &  Gas  Coal  Company,  at  Standard,  mouth  of  Four- 

Mile  Fork  of  Paint  Creek,  Kanawha  County. 

12.  Cabin  Creek  Consolidated  Coal  Company   (United   Splint),  one  mile 

and   three-quarters    south   of   Decota,   on    head   of    Cabin    Creek, 
Kanawha  County. 

13.  West   Virginia    Colliery    Company    (No.    3    Splint),    head   of    Cabin 

Creek,  two  miles  and  a  half  south  of  Decota,  Kanawha  County. 

14.  Chesapeake    Mining    Company    (No.    2),    on    Upper    Creek,    three- 

quarters  of  a  mile  south  of  Handley,  Kanawha  County. 

15.  The  Gauley  Consolidated  Coal  Company  (Scott),  on  William  Hollow 

of  Open  Fork  of  Bell  Creek,  southern  edge  of  Clay  County. 

16.  The  Carter  Coal  Company,  on  Open  Fork  of  Bell  Creek,  in  south- 

west edge  of  Nicholas  County. 

17.  The  Arminius  Coal  Company,  near  16,  above. 

18.  Kentucky    Coal    &    Lumber    Company     (Cambria),    near    Cambria, 

Nicholas  County. 

19.  Kentucky   Coal  &  Lumber   Company    (National),   one   and   one-half 

miles  north  of  Dixie,  Nicholas  County. 

20.  Kentucky  Coal  &  Lumber  Company  (Mt.  Carmel),  one  mile  north  of 

Dixie,  Nicholas  County. 

21.  Paint    Cfeek    Colliery    Company    (Raven),    near    Greendale    Station, 

Nicholas  County. 
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22.  Columbus    Coal    Company    (No.    2),    one-half    mile    north-west    of 

Vaughan,  Nicholas  County. 

23.  Deitz  Colliery  Company,  east  side  of  Gauley  River,  five  miles  north 

of  Gauley  Bridge. 

24.  Gamoca  Coal   Company    (No.  5  Block),   east  side  of   Gauley  River, 

three  miles  north  of  Gauley  Bridge. 

25.  Dorfee  Coal  Mining  Company,  at  Dorfee,  Clay  County,  on  Coal  & 

Coke  Railroad. 

26.  Black  Band  Coal  &  Coke  Company   (No.   3),  near  Chilton,  on  east 

side    of    Davis    Creek,    opposite    mouth    of    Shrewsbury    Hollow, 
Kanawha  Count)'. 

27.  Black  Band  Coal  &  Coke  Company  (No.  2),  near  No.  26,  above. 

28.  Black  Band  Coal  &  Coke  Company  (No.  5),  near  No.  26,  above. 

29.  Olcott  Coal  &  Iron  Company  (No.  1),  on  Brier  Creek,  near  Olcott, 

Kanawha  County. 

30.  Reynold's    Black    Band    Coal    Company    (Knickerbocker),    on    Brier 

Creek,  one  mile  above  Olcott,  Kanawha  County. 

31.  Olcott  Coal  &  Iron  Company  (Mine  No.  2),  on  Brier  Creek,  one-half 

mile  below  mouth  of  Spruce  Fork  at  Olcott,  Kanawha  County. 

32.  Reynold's  Black  Band  Coal  Company    (Olcott),  near   Olcott,   Kana- 

wha County. 

33.  Montgomery  Coal  Company    (Upper  Creek),  head  of  Upper  Creek, 

two  miles  and  a  half  south-east  of  Handley,  Kanawha  County. 

34.  Morris   Creek   Coal  Company,   on   west   side  of   IMorris    Creek,   two 

miles  and  a  half  south  of  Llontgomery,  Kanawha  County. 

35.  Big  Coal  Company  ("Dorothy"),  two  miles  west  of  Lawson,  Raleigh 

County. 

THE  COALBURG  SANDSTONE. 

Only  a  short  distance  above  the  horizon  of  the  Coalburg 
coal  we  find  a  great  deposit  of  sandstone  of  wide  distribution. 
It  is  generally  a  coarse,  bluish-gray  rock  and  often  weathers  into 
"(Thimney  towers"  and  "'Table  rocks",  especially  when  exposed 
on  summits. 

It  has  been  extensively  quarried  by  the  Kanawha  Stone 
Company  and  other  parties  about  two  miles  above  Charleston  on 
the  north  bank  of  the  Great  Kanawha  River,  where  it  is  10  to  50 
feet  thick  and  holds  some  large  nuggets  of  limy  material  at  25 
feet  below  its  top. 

This  is  one  of  the  ^reat  cHfT  horizons  in  the  Kanawha  series, 
and  its  outcrop  is  always  a  prominent  feature  in  the  topography 
along  the  Great  Kanawha  and  other  streams  where  it  exists  in 
good  development. 
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THE  STOCKTON-LEWISTON-BELMONT  COAL. 

Overlying  the  Coalburg  sandstone  by  a  few  feet,  and  at  50 
to  80  feet  above  the  Coalhurg  coal,  there  occurs  another  great 
multiple  coal  seam  of  widely  extended  distribution,  in  fact  it  is 
generally  present  wherever  the  Kanawha  series  has  any  consid- 
erable development. 

The  upper  portion  of  this  coal  bed  sometimes  develops  into 
cannel  as  in  the  summits  of  the  hills  on  the  north-east  side  of  the 
Great  Kanawha,  opposite  Montgomery,  where  it  was  long  ago 
mined  by  a.  Mr.  Stockton  under  the  name  of  Stockton  cannel, 
hence  the  name  Stockton  coal,  which  was  given  to  the  bed  and 
which  on  account  of  priority  it  should  retain.  Another  name, 
however,  "Leiviston" ,  originally  given  to  the  Winifrede  bed  at 
a  point  several  miles  below  Montgomery,  was  in  some  mys- 
terious manner  detached  from  the  latter  (Winifrede)  and  applied 
to  the  Stockton  coal  horizon,  especiallv  when  the  latter  occurs 
(as  it  frequently  does)  at  20  to  30  feet  below  the  overlying 
Kanawha  Black  Flint,  and  hence  over  a  large  area  on  Cabin, 
Paint  and  other  tributaries  of  the  Kanawha  this  coal  is  known 
as  the  "Lewiston"  bed  by  the  mining  fraternity.  The  same  term 
"Leiviston"  is  also  quite  generally  given  to  the  Coalhurg  bed  on 
Bell  Creek,  and  the  waters  of  Gauley,  so  that  it  has  been  used  to 
designate  all  three  of  the  coal  beds  which  next  underlie  the 
Kanawha  Black  Flint,  in  different  portions  of  the  Great  Kanawha 
field,  and  hence  should  be  discredited  and  eliminated  from  the  list 
of  available  names  for  coal  beds  in  the  Kanawha  series. 

Mr.  Neil  Robinson  of  CharlestoSi  has  proposed  the  name  ''B'ei- 
mcrnt"  for  the  coal  in  question  from  the  village  of  the  same  name 
on  the  C.  &  O.  Railway,  three  and  one-half  miles  above  Coalburg, 
where  the  coal  in  question  produces  an  excellent  quality  of  splint. 
There  is  some  objection  to  the  retention  of  the  name  ''Stockton" 
since  that  was  first  applied  only  to  the  cannel  portion  of  the  bed, 
and  hence  if  for  this  reason  the  name  "Stockton"  should  be  dis- 
carded, the  name  Belmont  could  well  be  used. 

Mr.  Grout  sampled  this  coal  also  at  five  different  localities, 
and  made  analyses  of  the  same  as  exhibited  in  Table  No.  7,  on 
a  previous  ,page. 

The  details  of  these  five  samples  will  now  be  given. 
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The  Dry  Branch  Coal  Company,  which  mines  the  Coalburg 
bed  at  the  mouth  of  Dry  Branch  of  Cabin  Creek,  also  mines  the 
Stockton,  or  Belmont  seam,  54:  feet  higher,  and  there  Air.  Grout 
obtained  the  following  data,  at  No.  3  Belmont  opening : 

Ft.       In. 

1.  Sandstone 

2.  Slate    roof 3         0 

3.  Soft    coal  0'     8"  ]    (Lewiston) 

4.  "Niggerhead"  0     2    [Stockton 3       10 

5.  Soft  coal,  (some  1  inch  splint  layers)  3      0   J   Belmont 

6.  Slate    floor 

Elevation  (aneroid),  567  feet  above  C.  &  O.  track,  mouth  of  Cabin 
Creek;  Butts  E. ;  Faces,  N. ;  ]\Iine  capacity,  1,000  tons;  Men  employed, 
150 ;  Coal  shipped  east  and  west  for  domestic  and  steam  purposes ; 
Sample  from  Nos.  3  and  5,  for  analysis  of  which  see  Table  No.  7,  page 
452. 

The  Cardiff  Coal  Company  of  Charleston  operates  a  mine 
in  this  coal  bed,  on  the  Paint  Branch  of  Cabin  Creek,  one-fourth 
mile  north-east  of  its  mine  in  the  Coalburg  bed,  and  76  feet 
above  the  same,  where  Mr.  Grout  obtained  the  following  data : 

Ft.      In. 

1.  Sandstone    roof 

2.  Slate    1        4 

3.  Soft    coal  2'  11"!  Stockton 

4.  "Niggerhead"  0      2    \-  (Lewiston) 3       10 

5.  Soft    coal  0     9    J  (Belmont) 

Elevation  (aneroid),  571  feet  above  C.  &  O.  track,  mouth  of  Cabin 
Creek ;  Butts,  N.  E. ;  Faces,  N.  W. ;  Sample  from  Nos.  3  and  5,  for 
analysis  of  which  see  Table  No.  7,  page  452. 

The  Oakley  mine  of  the  Cardiff  Coal  Company  in  this  seam 
is  three-fourths  mile  south-east  from  Fairfield,  Kanawha  County, 
and  there  Mr.  Grout  obtained  the  following  data : 

Ft.      In. 

1.  Slate    roof , 3        0 

2.  Coal  0'     2  " 

3.  "Niggprhead"  0       *       Stockton 

4.  Coal  2      n       [  (Lewiston) 6        9* 

5.  "Niggerhead"  0      1 

6.  Coal  1      0 

7.  Slate    2        0 

Elevation  (aneroid),  650  feet  above  C.  &  O.  at  mouth  of  Cabin 
Creek  C470  feet  above  track  C.  &  O.  near  mine);  Butts,  S. ;  Faces,  E. ; 
Greatest  rise,  W. ;  Mine  capacity,  250  tons ;  Men  employed,  30 ;  Coal  used 
for  steam  purposes ;  Sample  from  Nos.  2,  4  and  6,  for  analysis  of  which 
see  Table  No.  7,  page  452. 


1. 

Coal, 

hard  roof 

0' 

10  "1 

2. 

Slate 

0 

1 

3. 

Coal 

1 

0 

4. 

Slate 

0- 

i 

5. 

Coal 

2 

10 

6. 

Slate 

0 

1 

7. 

Coal 

2 

10    J 

8 

Slate 

floor 
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A  bed  of  coal  (Cedar  Grove)  two  feet  thick  was  seen  at 
track  level  470  feet  under  this  coal. 

The  Le  Mont  Mining  Company  of  Beth,  Kanawha  County, 
has  a  mine  in  this  coal  on  the  Cane  Fork  of  Cabin  Creek,  one 
mile  and  a  half  above  the  mouth  of  Cane,  and  there  Mr.  Grout 
obtained  the  following  data: 

Ft.      In. 


Stockton 

(Lewiston) 7         8  J 

(Belmont) 


Elevation  (aneroid),  612  feet  above  C.  &  O.  at  end  of  Cane  Fork 
Spur ;  Butts,  N.  E. ;  Faces,  S.  E. ;  Greatest  rise,  S.  E. ;  Mine  capacity, 
.300  tons ;  Men  employed,  45 ;  Coal  shipped  west  for  domestic  purposes ; 
Sample  from  Nos.  3,  5,  and  7,  for  analysis  of  which  see  Table  No.  7,  page 

452. 

The  tonnage  and  men  given  above  include  a  mine  in  No.  2 
Gas  coal  operated  by  the  same  company  as  Mine  No.  2,  nearly 
GOO  feet  vertically  below. 

The  Pazvnee  Coal  Company  of  Crown  Hill,  Kanawha 
County,  operates  a  mine  in  this  coal  on  the  C.  &  O.  Railway, 
just  below  Crown  Hill  Station,  and  there  at  the  "Black  Cat" 
Mine  of  this  company  Mr.  Grout  obtained  the  following  data : 

Ft.      In. 

1.  Slate    (coal  stringers   for   1   ft.)    roof 

2.  Bone  coal         ■  0'     1"  1  c,     r  , 

3.  Splint    coal  ^  0     2    [Stockton 

4.  Slate  0      1     \(/^ezmston   4         1 

5.  Splint    coal  3     9    J  (Bdmont) 

6.  Slate 

Elevation    (aneroid),   650  feet  above  C.  &  O.   track  at  Crown  Hill; 

Butts  S.  70°  E. ;  Faces  S.  20°  W.;  Greatest  rise,  S.  E.;  Mine  capacity, 
250  tons ;  Men  employed,  75 ;  Coal  shipped  east,  west  and  north,  for 
steam  and  domestic  purposes ;  Sample  from  Nos.  3  and  5,  for  analysis 
of  which  see  Table  No.  7,  page  452.  Barometric  measurement  (650'),  un- 
certain. 

Mr.  Hennen  also  sampled  this  coal  bed,  and  the  results  of 
the  analyses  of  same  as  made  by  Hite  and  Patton  are  given  in 
Table  No.  8.  The  following  are  the  details  of  his  measurements 
at  the  different  mines  : 

The  Paint  Creek  Colliery  Company  operates  on  this  coal  bed 
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at  its  iVo.  5  Greenbrier  mine,  located  on  the  Cane  Branch  of  Paint 
Creek,  one-half  mile  south  from  Tomsburg,  Kanawha  County, 
and  there  Mr.  Hennen  obtained  the  following  data: 

Ft.      In. 

1.  Sandstone    

2.  Draw    slate 0        5 

3.  Coal,  splinty  and  soft  2'     0"  1  Stockton 

4.  Slate,    dark,    hard  0      .3     ^  (Lewiston) 6         1 

5.  Coal,    splinty,    hard         3    10   J  (Belmont) 

6.  Sandstone    

Elevation  (aneroid),  1079  feet  above  R.  R.  grade  at  Tomsburg 
Station,  (approximately  800  A.  T.)  ;  Mine  capacity,  200  tons;  jNIen  em- 
ploj-ed,  30;Coal  shipped  east  and  west  for  steam  and  domestic  purposes; 
Samples  from  Nos.  8  and  5,  and  a  separate  sample  from  No.  3,  for 
analysis  of  which  see  Table  No.  8,  page  466. 

The  coal  is  700  feet  above  the  level  of  the  Eagle  Coal  mined 
in  the  hills  below. 

The  Paint  Creek  Colliery  Company  also,  operates  this  coal  at 
its  "Banner"  mines  on  the  Left  Hand  Branch  of  Paint  Creek, 
one  mile  above  Wacomah  Station,  Kanawha  County,  where  Mr. 
Hennen  obtained  the  following  data  : 

Ft.      In. 

1.  "Kanawha  black  flint",  "hard  as  a  steel  rail" 2        0 

2.  Fire  clay  -'hale  and  slate. ." 8        0 

3.  Coal,  soft  "gas"  0'    6"! 

4.  Fire    clay  6      0     |    c-x     ;  / 

.5.  "Niggerhead"                 0  6  [Stockton 

6.  Coat  hard  .splint,  fine  3  1  \  (/^'T      !  ^^        ^ 

7.  Slate,    black  0  4  |   (BcUnont) 

8.  Coal,  hard   splint  0  4  J 

0.     Concealed    and    massive    sandstone 100        0 

]  0.     Coal,    Coalhiirg -.• 0        1 

Elevation  (aneroid),  615  feet  above  R.  R.  grade  at  Wacomah 
Station,  (approximately  675'  A.  T.)  ;  Butts,  N.  30°  E. ;  Faces,  S.  60°  E. ; 
Greatest  rise,  S.  60°  E. ;  Mine  capacity,  440  tons;  Men  employed,  40; 
Coal  shipped  east  and  west  for  steam  and  domestic  purposes ;  Sample 
from  Nos.  6  and  8,  for  analysis  of  which  see  Table  No.  8,  page  466.  The 
succession  from  the  Black  Flint  down  to  No.  4  was  not  observed  by  Mr. 
Ilcnnen,  but  is  as  given  by  the  mine  foreman,  Mr.  D.  L.  Waters,  who 
sunk  the  ventilating  shaft  therough   the  Flint  to  the  coal. 

This  coal  has  also  been  opened  and  mined  to  a  small  extent 
on  the  upper  waters  of  Blue  Creek,  Kanawha  County,  by  the 
Blue  Creek  Coal  and  Land  Company,  at  a  locality  two  miles  and 
a  half  up  Pond  Fork  of  Blue  Creek,  and  llure  Mr.  IToniicn  ob- 
tained the  following  data: 
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Ft.       In. 


Shale,    sandstone,    etc. 
Coal,    "gas",    fair 
Slaty  fire  clay,  6"  to 
Coal,  splinty,  hard 
Coal,    slaty 


0 
3i 

7 
4 
3 


Stockton 

-  (Lewiston) 8 

Coal 


li 


6.  Slate,   black,    sometimes   grey  0 

7.  Coal,    "gas"                                    1 
Fire   clay,   slate 

Butts,  S.  60°  E. ;  Faces,  N.  30"  E. ;  Greatest  rise,  S.  35°  E. ;  Au- 
thority for  mine  data,  J.  S.  Miller,  Superintendent;  Sample  from  No.  7, 
for  analysis  of  which  see  Table  No.  8,  page  466. 

The  mine  was  not  ready  for  shipment  when  Mr.  Hennen 
visited  the  locality. 

The  Kanawha  Black  Flint  crops  at  30  feet  above  the  coal 
opening  here,  and  the  No.  5  Block  Coal,  or  Roaring  Creek  bed, 
at  170  to  180  feet  higher. 

On  the  Guyandotte  River  a  thick  mukiple-bedded  coal  seam 
rises  above  river  level  above  Sheridan,  Lincoln  County,  and  has 
long  been  mined  in  the  vicinity  of  Branchland,  one  mile  and  a 
half  above,  and  22.4  miles  above  Barboursville.  Much  coal  was 
once  sent  down  the  Guyandotte  in  boats  from  the  west  side  of 
the  Guyandotte  at  the  Branchland  locality,  but  since  the  extension 
of  the  railway  to  this  region  all  shipments  are  now  made  by  rail. 
-The  Black  Flint  is  absent  here,  but  a  very  massive,  coarse,  pebbly, 
gray  sandstone  overlies  the  coal,  and  there  can  be  little  doubt 
that  the  coal  bed  in  question  is  identical  with  the  first  one  below 
the  Kanazvha  Black  Flint  horizon  or  the  Stockton-Belmont  coal 
of  the  Kanawha  River  region. 

The  Rochester  Coal  Company  of  Rochester,  Indiana,  oper- 
ates a  mine  in  this  bed  at  Branchland,  and  there  Mr.  Hennen 
secured  the  following  data : 


1 

Sandstone    

Ft. 
50 

In. 
0 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 

Coal,  "gas",  clean 

Bone,    hard 

Coal,    "gas" 

Coal,  gray,  splint,  hard 

Slate,  black,  coaly,  0"  to 

Coal,  "gas",  6"  to 

Slate,  black  streaks  of  coal  at  top  10" 

Coal,    splint 

Coal,  gray  splint,  hard 

Coal,    splint 

Slate 

0' 
0 
1 
0 
0 
0 
to  1 
0 
0 
0 

11"! 

6 
6 

4 
6 

4 
8 
9 
2 

7    J 

Stockton 
•  (Lewiston) .     7 
(Belmont) 

3 
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Elevation  (aneroid),  660  feet  A.  T. ;  Butts,  S.  55°  E.;  Faces, 
N.  25°  E. ;  Greatest  rise,  S.  55°  E. ;  ]\Iine  capacity,  70  tons;  Men  em- 
ployed, 20;  Coal  shipped  east,  west  and  south  for  steam  and  domestic 
purposes ;  Authority  for  mine  data,  Chas.  Estep,  mine  foreman ;  Sample 
from  Nos.  4,  5,  7,  9,  and  10,  for  analysis  of  which  see  Table  No.  8,  page 
466. 

The  ultimate  analysis  of  this  sample  exhibits  a  large  per- 
centage (17-|-)  of  oxygen,  and  hence  it  has  been  badly  weath- 
ered, possibly  through  water  percolating  into  the  coal  bed  through 
the  overlying  porous  sandstone,  otherwise  the  coal  would  be  ex- 
cellent but,  as  Mr.  David  White  has  shown,  the  presence  of  an 
excess  of  oxygen  in  coal  has  practically  the  same  effect  as  ash  in 
reducing  its  heating  value,  and  this  is  also  proven  by  the  calori- 
meter test  of  the  coal  in  question. 

The  Branchland  Coal  Company  of  Branchland.  Lincoln 
County,  also  operates  a  mine  in  this  same  coal  bed  near  Branch- 
land  at  the  mouth  of  Four  jMile  Branch,  and  there  Mr.  Hennen 
obtained  the  following  data  :  p^      jj^ 

0 


1. 

Sands 
Slate, 

tone,   coarse,   wh 
black 

ite. . . 

50 

2. 

0' 

■  '3  ■"■  i 

o 

Coal, 

gas 

0 

8 

4. 

Fire 

clay  shale,  gray. 

hard 

1 

9 

5. 

Coal, 

gas 

0 

2 

6. 

Fire 

cla3-  shale,  gra}'. 

hard 

1 

10 

7. 

Coal, 

gas 

1 

3 

8. 

Coal, 

gray  splint 

0 

3 

Stockton 

9. 

Coal, 

gas 

0 

11 

■  (Lczviston) 

12 

10. 

Slate, 

black,   hard 

0 

7 

(Belmont) 

11. 

Coal. 

slaty 

0 

5 

12. 

Coal, 

gas 

0 

Si 

1:5. 

Slate, 

black,  6"  to 

1 

1 

14. 

Coal, 

semi-splint 

0 

10 

15. 

Bony 

splint  coal,  hard 

0 

5 

16. 

Coal, 

semi-splint 

1 

8 

17. 

Slate 

9* 


Elevation  (aneroid),  630'  A.  T. :  Butts,  S.  55°  E. :  Faces,  N.  25°  E. ; 
Greatest  rise,  S.  35°  E. ;  Mine  capacity,  200  tons;  ]\Ten  employed,  30;  Coal 
shipped  east  and  west  for  steam  and  domestic  purposes ;  Authority  for 
mine  data,  J.  W.  Lockwood,  Superintendent ;  Sample  from  Nos.  7,  8,  9, 
12,  14,  15,  and  16,  for  analysis  of  which  see  Table  No.  8,  page  466. 

Mr.  Lockwood  states  that  Nos.  7  and  10  thin  away  consid- 
erably as  the  entry  gets  farther  under  the  liill.  The  coal  here 
also  exhibits  the  effect  of  weathering  in  the  large  per  cent,  of 
oxygen  as  revealed  by  the  ultimate  analysis.  The  analyses  of 
what  would  appear  to  be  this  same  coal,  and  also  its  thick  bed- 
section  as  exhil)itrd  at  the  prospect  openings  of  the  Mingo  Block 
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Coal  Company  near  Prendergast,  Mingo  County,  on  the  waters 
of  Pigeon  Creek,  a  tributary  of  Tug  River,  have  already  been 
given  in  Table  No.  6  on  a  previous  page  (409). 

Through  the  region  southward  from  Branchland  this  same 
coal  rises,  and  soon  gets  well  up  into  the  hills  where  it  is  known 
as  the  "Big"  bed  over  a  wide  region  southward  through  Lincoln 
into  Logan.  It  is  always  multiple  bedded  and  some  of  the  por- 
tions often  thicken  locally,  splitting  it  into  what  would  appear  to 
be  two  separate  coal  beds.  The  cannel  coal  on  the  waters  of 
Twelve  Pole  in  Wayne  County  is  supposed  to  come  at  the  hori- 
zon of  this  Stockton  coal.  The  entire  bed  often  measures  10  to 
13  feet  in  thickness,  although  half  of  it  or  more  is  shale  and  bony 
coal. 

The  thickness  of  the  "Big"  bed  in  the  summits  on  Dingus 
near  Logan,  has  already  been  given  in  connection  with  the  long 
section  on  a  previous  page  (295).  Near  Holden,  four  miles 
above  Logan,  the  "Big"  bed  has  also  been  opened  in  the  summits, 
665  feet  above  the  No.  2  Gas  coal,  and  there  at  an  old  "prospect" 
the  Stockton  coal  exhibits  the  following  structure  and  relations 
to  the  N'o.  2  Gas  or  Holden  coal  bed : 

Ft.      In. 

Sandstone,  massive  gray 

Shale    0         2 

coal,    gas 

cannel,    bony 

shale,    gray 

coal,  soft  at  top 
Coal,  Stockton  |  shale,    bluish-gray        0     1       12 

coal,   bony 

shale,    dark 

coal,    "gas" 

fire    clay 
_  coal,    splint 

Concealed ' 100        0 

Sandstone,  massive,  great  cliff 50        0 

Concealed  and  sandstone  to  bench. 200        0 

Bench  and  concealed 20        0 

Sandstone  (Maiden)  massive  and  flaggy,  fine  grained, 

bluish-gray   100         0 

Coal,   blossom 

Concealed     10        0 

Sandstone,    bluish-gray,    massive 30        0 

Concealed  and  sandy  shales 65        0 

Coal,    blossom 2         0 

Sandy  shales  and  flaggy  sandstone 8        0 

Sandstone,    bluish-gray,    massive 25        0 

Concealed     , 55        0 

Coal,  No.  2  Gas,  Holden 6        0 


0' 

10"! 

3 

0 

0 

2 

2 

3 

0 

1 

0 

11 

0 

11 

0 

10 

1 

0 

2 

6    J 
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There  can  be  little  doubt  that  the  ''Big"  bed  of  coal  with 
its  many  partings  at  the  top  of  this  section  is  the  same  as  the 
one  mined  at  Branchland,  many  miles  to  the  north.  The  cannel 
in  the  upper  portion  of  the  bed  is  reported  to  be  of  fair  quality, 
but  at  the  weathered  crop  of  this  old  opening  it  looks  rather  poor 
and  slaty.  The  hills  rise  above  this  coal  only  about  100  feet  in 
the  vicinity  of  Holden,  and  hence  probably  catch  only  the  Roar- 
ing Creek,  or  Homezvood  Sandstone. 

On  Big  Coal  Rii-er,  the  Stockton  coal  comes  to  river  level 

near  Sproul,  a  mile  above  the  junction  of  Big  and  Little   Coal 

Rivers,  since  the  great  Roaring  Creek,  or  Homewood  Sandstone 

comes  up  about  one  mile  below  Sproul  and  makes  rapids  in  the 

river  between  there   and   the  railway  bridge  across   Big   Coal, 

while  about  one  mile  above  Sproul  Station  the  upper  portion  of 

the  Stockton  Coal  comes  above  the  level  of  the  railway,  and  we 

see  the  following: 

Ft.      In. 

Sandy   shale,   visible 5        0 

\  coal,    slaty 
fire    clay 
Coal,  Stockton  J  coal,    slaty 
coal,    good 
fire  clay,   impure 
coal,   visible 

Above  this  comes  a  very  massive  sandstone,  and  at  IGO  feet, 
the  base  of  "a  massive  pebbly  stratum. 

The  coal  continues  rising  south-eastward,  although  in  the 
northward  bend  of  the  river,  above  the  locality  of  the  last  section, 
it  probablj  dips  down  nearly  to  or  below  the  level  of  Big  Coal 
River,  and  when  we  come  to  Brounland  the  coal  is  several  feet 
above  railway  level,  and  was  once  mined  there  a  few  hundred 
feet  below  the  station,  where  the  following  section  was  measured 
in  descending  from  the  summit  of  tlie  hills  above  : 

Ft.  In. 

Sandstone,   yellowish    brown,    small    pebbles 25  0 

Conccalofl,   gentle  .slopes 125  0 

Sandstonr,    massive,   pebbly 30  0 

Shales,    sandy,    concealed    and    massive    pebbly    (large    pebbles) 

sandstone    70  0 

Slaty  caiiiict  and  coal,  old  opening 

Concealed    20  0 

Sandstone,   massive -10  0 

Shale    (6"— 30"") 1  0 


0' 

11"! 

0 

7 

0 

4  , 

1 

2 

1 

6 

0 

0    J 
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Coal  "No.  5  Block"  /  ^^f  ^^^^  'P^^"*, 
'  {  coal,   good  visible 


Ft. 
0'     6"! 

le  2      0    i ^ 

Concealed    10 

Sandstone,  massive,  coarse  at  top,  hard  and  flaggy  in  middle  and 

massive  below,  Roaring  Creek 100 

Concealed    25 

Sandstone,    shaly 4 

Silicious    shale,    fracture   and   general    appearance    of    Kanawha 

Black    Flint 5 

Shales,    sandy 


coal;    slaty 

0' 

9 

fire  clav  sliale 

0 

s 

coal,    slaty 

0 

8 

cannel,    impure 

1 

7 

Coal,  Stockton 

shale   and  coal 

1 

6 

Lewiston 

fire   clay 

0 

11 

Belmont 

coal,   hard 

1 

6 

fire  clay  shale 

1 

6 

coal,    splint 

1 

2 

hone 

0 

4 

12 


coal,    splinty   visible     1      6 

Concealed    10 

Sandstone,    massive,    micaceous,    yellowish-gray,    visible 20 

Concealed 10 

Coal,  Coalburg,  reported  good 3 


In. 

6 
0 

0 
0 
0 

0 
0 


The  coal  at  the  base  of  this  section  was  once  mined  for  local 
supply.  It  is  reported  to  be  3  feet  thick  and  a  good  quality  of 
Splint  coal,  much  resembling-  the  coal  mined  farther  up  Brier 
Creek  with  which  it  is  popularly  supposed  to  be  identical.  But 
as  that  bed  is  clearly  the  same  as  the  Davis  Creek  Black  Band 
coal,  or  the  Winifrede  bed,  this  lowest  gpal  bed  at  Branchland 
is  possibly  identical  with  the  one  found  in  the  furnace  shaft  on 
Brier  Creek^  already  described,  at  25  feet  above  the  Winifrede 
bed,  and,  therefore,  more  probably  identical  with  the  Coalburg 
of  the  Kanawha  series.  An  attempt  was  once  made  to  mine  the 
Stockton  coal  here,  but  it  proved  too  dirty  for  economic  mining 
under  present  commercial  conditions.  The  time  will  doubtless 
come  when  much  of  the  coal  in  this  bed  can  be  utilized  for  the 
manufacture  of  producer  gas  for  use  in  gas  engines.  "The  sili- 
cious shale  which  overlies  this  coal,  while  not  Hint  in  any  sense, 
has  many  of  the  external  characteristics  of  the  Kanazvha  Black 
Flint,  and  there  can  be  little  doubt  that  it  correlates  with  that 
particular  stratum.  The  Roaring  Creek  or  Homeivood  sand- 
stone has  an  enormous  development  in  this  region,  and  it  forms 
great  cliffs  around  the  hills,  while  a  few  feet  above  its  top  the 
''No.  5  Block"  or  Roaring  Creek  coal  was  once  opened  in  the 
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hill  above  Branchland  Station.     The  old  opening  reveals  only  a 
portion  of  this  coal  bed  which  is  probably  3^  to  4  feet  thick. 

What  appears  to  be  the  Stockton  bed  comes  out  to  da3'light 
on  Little  Coal  River  about  one-half  mile  above  the  first  railway 
bridge  across  the  same,  beyond  the  tunnel,  and  there,  near  track 
level  at  1^  to  2  miles  from  Sproul,  the  following  succession  was 
observed : 


Sandstone,    and   sand}^   shales 

coal,    slaty 
shales,    sandy 
coal,    cannelly 

Coal,  Stockton  J  coal,   hard 
slate,    dark 
coal,   good,   softer 
fire  clay  and  shale 
_  coal,   splint,   visible 


Ft. 
12 


0' 

3"! 

0 

7 

0 

8 

0 

8 

0 

6     f 

1 

2 

2 

0 

3 

0    J 

In. 
0 


10 


In  the  numerous  bends  of  Little  Coal  River  above  this  lo- 
cality the  crop  of  the'  Stockton  coal  is  frequently  visible,  and 
one  mile  above  the  mouth  of  Cobbs  Creek  the  following  section 
was  observed : 

Ft.      In. 

Concealed  from  summits,  no  coal,  reported 200        0 

Sandstone,  massive,  pebbly  and  concealed 100        0 

Coal,   blossom 

Concealed  and  massive  sandstone 100        0 

Sandstone,    visible,    massive    gray 10        0 

Concealed    15         0 

Shales,    dark ._ 2        0 

coal,   coarse  1'     1    " 

fire  clay  shales  2      2 

coal  4     0       14 

shale  1      0 

sandstone                         3      0 
^  coal,    slaty                    3     6 
Concealed   and  massive  sandstone   to   R.   R 30 


Coal,  Stockton  , 


This  nniltiple  coal  bed  would  appear  to  represent  the  Stock- 
ton seam,  and  yet  it  may  possibly  be  the  Coalburs:^,  since  a  "twin 
seam"  with  3  to  4  feet  of  coal,  both  above  and  below  4  to  6  feet 
of  rock  material,  is  frequently  reported  in  this  region  of  Lincoln 
and  Boone  Counties  at  HO  to  ^0  feet  below  another  niiilii]ilo- 
bedded  coal,  as  .seen  on  the  land  of  Jason  Allen  at  the  mouth  of 
TTazlett  Hollow,  near  Cobbs  Creek,  where  the  following  section 
is  exposed : 
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Ft.  In. 

Concealed  from  tops  of  red  soil  knobs 250  0 

Sandstone,   massive   pebbly,   great   cliffs 80  0 

Concealed     ; 20  0 

f  coal  3'     0" 1 

Coal,  Stockton?  \  fire  clay  2     0    [ 8  6 

[coal  3      6   J 

Sandstone,  massive  and  concealed 80  0 

Coal,  Twin  seam  and  concealed 15  0 

Sandstone,  massive  to  railroad  level 40  0 

The  "'Twin  seam"  of  this  region  has  been  mined  by  Thomas 
Price  and  others  on  Big  Horse  Creek,  and  at  one  of  these  open- 
ings it  exhibits  the  following  structure : 

Ft.      In. 

Shales,  gray,  sandy 3        0 

'  coal,    slaty    0'     9" 
coal,  splint     4      0 

fire   clay         0      9       9 

coal  3      5 

slate,   black   0     1 
coal  0     6 


Coal,  "Twin  seam",  Coalburgl 


If  the  "Twin  bed"  is  the  Stockton  coal,  then  the  multiple  bed 
above  it  would  be  the  "No.  5  Block"  coal.  It  is  quite  probable, 
however,  that  both  the  Thacker  and  Winifrede  coal  horizons  are 
present  on  the  waters  of  Big  Horse  Creek,  since  several  thick 
coal  beds  have  been  prospected,  and  while  much  good  splint  coal 
is  present,  there  are  also  several  partings  in  all  of  the  thick  beds. 

The  Maiden  Sandstone  above  the  Cedar  Grove  coal  appears 
to  form  the  bed  of  Horse  Creek  in  the  vicinity  of  the  mouth  of 
Bragg  Branch  and  for  a  long  distance  below  and  hence  the  Horse 
Creek  waters  contain  the  Upper  Kanawha  series  of  coals,  viz,  the 
Stockton,  Coalhurg  and  Winifrede. 

Near  the  mouth  of  Miller's  Branch  of  Horse  Creek  the  fol- 
lowing section  at  the  coal  bank  of  Augustus  Mellon  will  illus- 
trate the  succession  of  a  bed  which  is  either  the  Stockton  or  Coal- 
burg,  as  follows : 

Ft.       In. 


Dark  shales 
Coal 


coal,  soft,  "gas"  1' 

shales  8 

coal,    "gas"  1 

shales,    blue  6 
coal,  splint,  bony  at  top     2' 

bone  0 

Coal j  coal,  splint  2 

]  coal,    soft  1 

.     slate,    gray  2 

[  coal,  splint,  good  2 


0"! 
0   [ 

0  r 
0  J 

0"! 
2 

0 
0 

6 
6 


16 


10 
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Near  the  mouth  of  Road  Fork  of  Peters  Cave  Branch  of 

Horse  Creek  there  is  a  large  cropping  of  coal  on  the  lands  of 

John  and  Samuel  Miller  where  one  of  the  Upper  Kanawha  coals 

exhibits  the  following  structure : 

Ft.  In. 

Sandstone,  massive  brown 20  0 

Shales,    sandy 4  0 

f  coal,  slaty  0'     9"  "] 

Coal -j  coal,    splint              2      8    [ 3  11 

[  bony    coal  0      6    J 

Sandstone    8  0 

Shale,    bluish 0  5 

r  coal,   splint  1'     6"  1 

Coal -j  bone                           0      2     - 3  2 

[  coal,    splint  1      6    J 

Concealed    to    Peters    Cave    Fork 15  0 

These  two  coals,  most  probably  represent  the  "Tzvin  seam" 
of  the  Horse  Creek  region  and  it  is  either  the  Coalhurg  or  Stock- 
ton bed. 

One-half  mile  up  Road  Fork  from  the  last  locality  and  50 
feet  higher  we  get  an  exposure  of  coal  at  the  roadside  as  follows  : 

Ft.      In. 

Sandstone,  massive,  big  cliff 60        0 

Cannel,    slaty                     0'     6"  [  or 

Coal,  splint,  visible  2     0    j     " 

If  this  is  the  Stockton  coal  crop  then  the  one  at  mouth  of 
Road  Fork  would  be  the  Coalhurg. 

Just  over  the  top  of  the  big  cliff  is  another  coal  of  a  softer 
or  coking  type  and  3-J-  to  4  feet  thick  which  would  correspond  to 
the  No.  5  Block,  or  Roaring  Creek  bed. 

On   the   headwaters   of   Mud   River,    Lincoln    County,    the 

Stockton  coal  comes  out  from  under  cover  on   the  Left  Fork, 

about  one  mile  and  a  half  below  the  mouth  of  Elkins  Branch. 

and  there  the  followinq-  succession  is  exposed : 

Ft.      In. 

Sandstone,  massive,   Roaring  Creek SO        0 

Concealed    20        0 

Shale,    sandy 0        9 

f  coal  0'     3 

1  shales  willi  iron    nodules    ]      3 
coal,  mipure  0      7 

fire    clay  0     fi 

coal,  splint,  visible  2     0 

About  onc-fouiili  mik'  up  I'.lkins   r.rauch  from  its  nioulli.  a 
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In. 

0 
0 


thick  coal  formation  is  exposed  on  the  land  of  James  Cooper 
which  exhibits  the  following  succession  : 

Ft. 

Sandstone,   massive,   visible 10 

Shales,    sandy 6 

coal,    slaty  0'     4" 

shale  0     2 

coal  2     0 

Coal,  Stockton,  -[  fire  clay  1      6 

Upper  1  coal,  slaty  '  0     8 

I  fire    clay  .  0      6 

[  coal,  slaty  0     4 

Shales,    sandy 6 

{coal,  sulphurous     0'     6    ' 

I  fire  clay  shale  1      0 

Coal,  Stockiun,  Lower  -1  coal  0      5 

slate  0      3 

[  coal,  splint  2      0 

Black  slate 1 

Fire  clay,  sandy  to  creek  level 1 


This  looks  very  much  like  the  "Tzvin  hed"  of  the  Horse 
Creek  waters. 

It  is  possible  the  Stockton  coal  is  the  one  which  holds  some 
cannel  coal  of  fair  quality  on  Stinson  Branch  of  Left  Mud,  where 
near  Ed.  Samson's  we  get  the  following  succession : 

Ft.      In. 

Sandstone,  massive,  visible 10        0 

Shales 1         6 

coal  0' 

shale  0 

coal,  splint  1 

shale,  coaly  at  top  2 
coal,  gas  0 

shale,  dark  0 

Coal,  Stockton,  Upper  \  coal,  bony  near  center  0 
shale,  dark  1 

0 

0 

2 

0 

0 


coal,  sulphurous 
slate,  dark  gray 
coal,   splint 
slate,  dark 
coal 


11 


Fire  clay  and  sandy  shales 7 

f  coal,  bony         0'     1''  ~ 
Coal,  Stockton,  Lower  \  coal,  hard         0     8    } .3 

cannel  2      3 


This  also  looks  much  like  the  "Tzvin"  seam  of  Horse  Creek. 

In  passing  across  from  the  Left  Fork  of  Mud  River  to 
Bear  Branch  of  main  Mud  we  find  the  red  beds  of  the  Cone- 
maugh  on  the  summits  at  310  feet  above  the  level  of  the  "Twin" 
seam  of  the  last  section  which  would  appear  to  be  conclusive  that 
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it  is  the  Stockton  horizon,  since  the  No.  5  Block  coal,  4  feet  thick, 
has  been  opened  100  feet  above  the  "Twin"  seam,  on  Bear 
Branch  by  WilHam  Miller,  Irving  Dodson  and  others.  The 
lower  bench  of  the  "Twin"  or  Stockton  bed  is  separated  from 
the  upper  one  by  20  feet  of  shales  and  sandstone,  near  the  mouth 
of  Bear  Branch. 

The  Stockton  coal  comes  above  main  Mud  River  near  Spur- 
lockville,  two  miles  and  a  half  below  the  mouth  of  Bear  Branch, 
and  has  there  been  mined  by  Robinson  Spurlock,  while  Riley 
Clay  operates  the  A'"*?.  5  Block  coal  in  the  hills  100  feet  higher, 
where  it  has  a  thickness  of  4  to  5  feet. 

On  toward  the  head  of  Mud  River  a  thick  multiple  coal  bed 
is  frequently  visible  a  short  distance  above  stream  level  on  the 
lands  of  Lee  Adkins,  Silas  Hager  and  others,  near  the  mouth  of 
Stone  Coal  Branch,  but  this  is  believed  to  be  the  Coalburg  scam. 

On  the  head  of  Mud  River  in  Boone  County,  seven  miles 
from  Danville,  a  bed  of  excellent  cannel  coal  with  a  thickness  of 
5  to  6  feet  is  reported  on  the  lands  of  Nelson  Floyd.  This  is 
possibly  at  the  horizon  of  the  Stockton  coal,  as  well  as  the  4  feet 
of  cannel  reported  on  the  land  of  J.  C.  Chapman,  in  the  hills  up 
from  the  waters  of  Big  Ugly  Creek  in  south-eastern  Lincoln 
County. 

The  Stockton  coal  when  traced  north-eastward  from  the 
Great  Kanawha  River,  is  believed  to  be  represented  in  the  thick 
coal  at  the  head  of  Glade  Creek,  Nicholas  County,  described  in 
Vol.  II,  page  458,  as  also  in  the  thick  "Twin"  seam  on  the  land 
of  Dr.  D.  M.  Lewis  near  Delphi  on  Stroud  Creek  (page  459), 
and  in  the  vicinity  of  Tioga.  It  also  is  most  probably  the  coal 
that  has  long  been  mined  along  the  Sutton  turnpike  in  Powell 
mountain. 

On  Elk  River,  this  bed  first  comes  above  the  surface  near 
the  mouth  of  Porter's  Creek,  wbcre  it  is  the  same  thick  multiple 
seam  as  along  tlie  Great  Kanawha;  see  page  450,  Vol.  TT.  for 
section  at  Porters. 

At  Porters,  on  Elk.  the  coal  is  ovcrlnid  h\  ihc  Knunwha 
Black  Flint  at  an  interval  of  .?  to  7  feet,  biil  lliis  siratum  dis- 
appears as  flint  when  followcfl  \\\)  Elk,  since  whore  the  Stockton 
coal  has  been  minerl  opposite  llic  nmnlb  of  Dull  Creek,  on  the 
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north  bank  of  Elk  about  five  miles  above  Porters,  it  exhibits  the 
following  section,  in  which  the  Black  Flint  is  gone : 


Ft. 

Sandstone,   massive 10 

Shales,  and  sandstone 5 


In. 
0 
0 


coal  0' 

shales,    sandy  1  1 

coal          -  1  10 

Coal,  Stockton  \  fire    clay  2  0 

coal  2  4 

fire  clay  0  6 

coal  0  8 

Concealed  and  sandstone  to  Elk  River 35        0 

At  Dundon,  above  Clay,  there  is  a  large  blossom  of  coal  at 
90-  to  100  feet  above  the  one  (Winifrede)  being  mined  there, 
which  is  most  probably  the  Stockton.  It  shows  out  along  the 
road  that  ascends  the  hills  past  Dundon. 

It  is  possibly  this  coal  that  is  reported  in  the  bed  of  Elk 
near  Otter,  11  miles  above  Dundon. 

The  Stockton  coal  has  been  recognized  at  the  forks  of  Wolf 
Creek  in  Braxton  County,  about  three  miles  above  the  mouth  of 
that  stream,  and  it  has  the  following  structure  there  near  Mr. 
James  Wyatt's: 


Ft.      In. 

Flinty  shale,  dark  blue  (Kanawha  Black  Flint) 2        0 

Shales    S        0 


cannel   slate     1'     8' 

fire  clay  0     9 

Coal,  Stockton  \  coal  0     8 

I  shale  0     1 

[  coal  0      5 

Sandy  beds,  quite  hard 15 

Shales    0 

Coal,  slaty  at  top 1 


A  bore  hole  put  dov^n  on  the  Right  Fork  of  Wolf  Creek, 
one  mile  or  more  above  thi-s,  is  reported  with  the  following  suc- 
cession at  the  horizon  of  the  Stockton  coal: 


Ft.  In.  Ft.  In. 

Surface    13      0  to  13      0 

Coal    1       4  to  14      4 

Slate,  dark,  with  2  feet  of  sandstone 13      4  to  27      8 


■±S4 
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Ft.  In. 


Ft.  In. 


Coal,  Stockton 


coal 

2' 

2 

lire  cla}'^ 

1 

3 

sandy  slate 

6 

11 

slate,    black 

1 

2 

coal 

2 

3 

fire  clay 

3 

6 

sandy  slate 

3 

1 

coal 

0 

2 

fire  clay 

0 

10 

coal 

0 

8 

22 


Fire   clay 4 

Slate,    dark 11 

Sandstone    (Coalburg) 29 

Fire  clay       3'     6"  1 

Coal,  bony    0     3    |-  Coalburg  horizon 6 

Fire   clay       2      6   J 

Sand\-  shale  and  sandstone 15 

Coal,  bony     1'     0'' 
Fire  clay       4 

Sandstone  and  sandy  beds,  some  gas 3S 

Slate,    dark 1 

Light  colored  shale 12 

Sandstone,  with  thin  streaks  of  coal 34 

Slate,   black 17 

Coal,  Cedar  Grove? 0 

Sandy,   slate 5 

Fire  clay 4 

Sandy  slate  to  bottom 24 


,    [  Winifrede  horizon 5 


0  to     49       8 


4  to     54 

0 

0  to     65 

0 

0  to     94 

0 

3  to  100 

3 

7  to  115 

10 

8  to  121 

6 

0  to  153 

6 

6  to  155 

0 

0  to  167 

0 

0  to  201 

0 

4  to  218 

4 

6  to  218 

10 

2  to  224 

0 

0  to  228 

0 

0  to  252 

0 

This  interesting  record  reveals  the  presence  of  four  of  the 
main  coal  horizons  of  the  Kanawha  series,  but  as  may  be  seen 
only  the  highest  one  or  Stockton  holds  coal  of  any  importance  at 
this  western  location.  This,  however,  is  in  accordance  with  the 
general  law  of  deposition  of  the  coals  across  the  State,  viz,  that 
the  higher  beds  extend  farthest  west  before  disappearing. 

The  Tioga  Lumber  Company  of  Tioga,  Nicholas  County,  at 
the  head  of  Stroud,  Beaver,  Poplar  and  Anthony  Creeks  has 
made  several  prospect  openings  in  a  very  thick  coal  which  is 
doubtless  this  same  Stockton  bed.  One  of  these  on  the  head  of 
Poplar  Creek,  which  empties  into  Birch  River,  is  reported'  as  fol- 
lows by  the  Tioga  Company  : 

Ft.       In. 
Shale    

1 


Cnal     . 

T 

7* 

Shale 

2 

o 

Cnal 

1 

1^. 

Shalr- 

0 

3 

Cnal 

r, 

7 

Slialc 

0 

o 

Cnal 

0 

4 

11 


Elevation  ('baromrtric").  2035'  A.  T. 
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At  Henry  Norman's,  in  the  divide  between  Barnet  and 
Beaver,  the  following  is  reported  at  Prospect  No.  7 : 

Ft.      In. 
Coal  4'    4"] 

Shale  0      2    j 

Coal  3      0 

Shale  0     2 

Coal  0     7 

Elevation  (barometric),  2280'  A.  T. 

At  prospect  No.  8,  on  Robert  Norman,  6  feet  of  coal  is  re- 
ported with  other  coal  both  above  and  below  not  measured  at 
2350  feet  A.  T.  The  Hayhurst,  prospect  No.  10,  farthest  to  the 
south-east  at  2560  feet  A.  T.  is  reported  as  follows : 

Ft.      In. 

Cannel   slate 

Coal  2'    1"  ] 

Shale  0      2    [ 6         3 

Coal  4     0   J 

Prospect  No.  14,  south  of  Robt.  Norman's,  reveals  the  fol- 
lowing at  2350  A.  T. : 

Ft.      In. 

Roof  not  visible 

Coal  2'    9"  1 

Shale  1      8    y 7        6 

Coal  3      6   J 

At  prospect  No.  16  on  land  of  Mr.  Means,  near  Delphi,  8 
feet  of  coal  is  reported  at  2480  feet  A,  T.  and  the  roof  is  not 
exposed. 

On  the  waters  of  Muddlety  Creek,  at  prospecet  No.  16,  this 
coal  attains  an  enormous  development  as  revealed  by  the  follow- 
ing section  reported  by  the  Tioga  Company  at  2245  feet  A.  T. : 

Ft.      In. 
Coal        6'    8  "1 
Shale        0     8 
Coal         1    10      [ J.2      lOl 

*  Shale        0     6i 
Coal  3      2     J 

Of  course,  it  cannot  be  expected  that  all  of  the  coal  reported 
in  this  great  bed  will  prove  first-class  fuel,  but  probably  more 
than  half  of  it  will,  and  all  of  it  could  be  utilized  for  "producer" 
gas,  so  that  some  time  in  the  future  this  large  multiple-bedded 
coal  deposit  of  Nicholas  County  will  prove  of  great  value,  even 
if  much  -of  it  should  prove  too  impure  for  general  use  as  com- 
mercial fuel. 
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The  thick  coal  described  on  page  447,  Vol.  II,  at  the  head  of 
the  Little  Kanawha  River,  near  the  mouth  of  Cherry  Fork,  on 
the  land  of  James  Rexroad,  is  very  probably  the  Stockton  bed, 
while  the  one  described  as  "Lower  Freeport"  is  the  same  bed. 
Also  the  two  thick  coal  beds  on  page  450  are  most  probably  rep- 
resentatives of  the  Stockton  seam. 

This  coal  is  frequently  visible  along  the  waters  of  Buck- 
hannon  River  between  Newlon  and  Sago,  and  it  passes  below 
water  level  where  the  Coal  &  Coke  Railway  bridge  crosses  Buck- 
hannon  River,  since  some  coal  was  found  in  excavating  for  the 
piers  of  the  bridge  under  the  crop  of  the  very  massive  Roaring 
Creek  sandstone.  About  one  mile  above  the  Coal  &  Coke  Rail- 
way crossing  this  coal  comes  above  water  level  and  the  following 
structure  is  visible  in  the  B.  &  O.  Railway  cutting: 

Ft.  In. 

Sandstone ,  massive,  Roaring  Creek 50  C 

'  r  cannel  slate       12'    0"  1 

r     1  c,     n.       J  coal  2      0        !*>  0 

\  coal  1     0    J 

Shale,  gray 3  0 

Concealed    10  0 

Sandstone,  massive  to  Buckhannon  River 5  0 

It  is  quite  probable  that  the  great  "22  foot"  coal  formation 
on  Stone  Coal  Run,  Upshur  County,  shown  on  page  444,  Vol.  II, 
may  also  belong  at  this  horizon. 

This  is  the  "Railroad  seam"  along  the  North  Potomac 
River  in  Mineral,  Grant,  and  Tucker  Counties,  where  it  is  often 
a  thick  coarse  coal,  high  in  ash  with  a  heavy  parting  of  shale. 

There  can  be  very  little  doubt  that  it  represents  one  of  the 
Mercer  coal  horizons  of  western  Pennsylvania,  Immediately  be- 
low the  Homewood  sandstone. 

It  is  quite  probable  that  this  horizon  holds  some  -commercial 
coal  in  Preston  and  eastern  Monongalia  Counties  even  as  far 
north  as  the  Pennsylvania  line,  since  some  coal  of  fair  thickness 
has  been  reported  as  lying  beneath  the  Homewood  sandstone  in 
both  of  these  counties,  and  it  is  barely  possible  that  some  of  the 
lower  coals  along  the  Valley  River  near  Valley  Falls,  Taylor 
County,  belong  at  this  horizon. 

Near  the  mouth  of  Roaring  Creek,  Randolph  County,  the 
blossom  of  a  coal  bed  is  visible  immediately  below  the  great  over- 
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lying  sandstone  which  would  belong  at  the  horizon  of  the  Stock- 
ton coal. 

THE  KANAWHA  BLACK  FLINT. 

Succeeding  the  Stockton  coal  by  an  interval  of  shales  which 
varies  from  0  to  30  feet  we  find  in  ascending  the  geologic  column 
in  the  Kanawha  Valley  a  very  important  stratigraphic  marker 
which  has  long  been  known  as  the  "Kanawha  Black  Flint" .  It 
is  fully  described  in  Vol.  II  of  the  West  Virginia  Geological 
Survey  on  pages  328  to  331,  and  hence  no  extended  description 
is  necessary  here. 

The  older  geologists,  Rogers,  Stevenson  and  others,  re- 
garded this  stratum  as  the  beginning  of  the  Conemaugh  or 
Barren  series  of  measures,  and  in  Vol.  II  the  writer  adopted  the 
same  view.  The  paleobotanic  studies  of  David  White,  and  the 
later  stratigraphic  work  of  Stevenson,  Campbell  and  the  writer 
has  demonstrated  that  the  older  views  were  erroneous,  and  that 
the  Kanawha  Black  Flint  occupies  a  position  either  near  the  base 
of  the  Allegheny  series  according  to  Stevenson  (Putnam  Hill 
Limestone) ,  or  entirely  below  the  Allegheny  in  the  Mercer  group 
according  to  the  latest  conclusions  of  David  White  and  the  writer 
as  well.  Mr.  David  White  was  formerly  inclined  to  correlate  it 
with  the  Vanport  or  Ferriferous  Limestone  of  the  basal  portion 
of  the  Allegheny,  but  his  latest  conclusions  would  place  it  below 
the  Homewood  sandstone  in  the  Mercer  group  in  entire  agree- 
ment with  the  writer's  present  conclusions  from  stratigraphy. 

Dr.  Jno.  J.  Stevenson,  as  stated  above,  would  place  it  higher, 
however,  at  the  horizon  of  the  Putnam  Hill  Limestone  (the  lower 
division  of  the  Vanport),  so  that  there  no  longer  remains  much 
doubt  that  the  stratum  in  question  belongs  either  near  or  just 
below  the  base  of  the  Allegheny  series. 

Recently,  in  company  with  Capt.  Baird  Halberstadt,  the  ac- 
complished coal  specialist  of  Pottsville,  Pa.,  the  writer  discovered 
the  outcrop  of  this  important  stratum  on  the  waters  of  Buflfalo 
Creek  in  Clay  County,  directly  (109  feet)  below  an  opening  in 
an  important  coal  bed  (No.  5  Block,  North  Coalburg,  Roaring 
Creek,  Lozver  Kittanning,  etc.)  which  Capt.  Halberstadt  had 
prospected  over  many  thousands  of  acres,  and  during  the  past 
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(1907)  year  the  writer  recognized  this  stratum  in  a  blue  silicious 
shale  overlying  the  Stockton  coal  as  far  north-east  as  Wolf  Creek 
in  Braxton  County,  where  both  the  Lower  Kitt aiming  and  one 
of  the  Freeport  coals  crop  in  the  hills  above. 

On  Elk  River,  near  where  the  Kanawha  Black  Flint  dips 
under  the  Coal  &  Coke  Railway  track,  a  few  hundred  feet  below 
Porter  Station,  it  is  immediately  overlaid  by  a  stratum  of  iron 
ore  6"  to  10"  thick,  much  resembling  the  occurrence  of  ore  on 
top  of  the  Mercer,  as  well  as  the  Vanport  Limestones  in  both 
Ohio  and  Pennsylvania.  It  should  also  be  remembered  that  the 
Mercer  Limestones  in  Ohio  and  Western  Pennsylvania  often  hold 
much  black  flint,  and  sometimes  are  entirely  transfonned  into  the 
same.  This  also  happens  with  the  Vanport  Limestone  according 
to  Orton,  notably  at  Flint  Ridge,  Ohio. 

THE  ROARING   CREEK   SANDSTONE. 
HOMEWOOD  SANDSTONE. 

Crowning  the  Kanawha  series,  and  also  forming  the  highest 
member  of  the  Upper  Pottsville  beds,  we  nearly  always  find  a 
great  massive,  coarse,  current-bedded  and  often  pebbly,  grayish 
white  sandstone  that  is  finely  exposed  along  the  lower  portion  of 
Roaring-  Creek,  a  stream  emptying  into  the  Tygart  Valley  River, 
just  west  from  Big  Laurel  Mountain  in  Randolph  County,  West 
Virginia,  and  hence  the  stratum  in  question  has  been  designated 
from  that  locality,  the  Roaring  Creek  Sandstone. 

A  few  miles  above  the  mouth  of  Roaring  Creek,  it  makes  a 
vertical  fall  of  about  50  feet  over  this  great  conglomerate  sand- 
stone, and  the  latter  is  a  conspicuous  feature  in  the  topography 
along  that  stream  to  its  mouth,  and  along  either  side  of  Tygart 
Valley  River  until  it  sinks  below  the  same  in  the  Belington  basin, 
only  to  rise  out  of  it  again  a  few  miles  below,  and  form  great 
rlifTs  of  coarse  conglomerate  from  there  to  one  mile  above 
Pliilippi,  where  it  rcdesccnds  below  drainage  level  in  a  series  of 
rapids  and  cascades  only  to  reappear  at  the  beginning  of  the 
rapid  descent,  in  the  river,  four  miles  below  Philippi,  and  make 
a  line  of  great  vertical  cHfTs  along  the  same  until  it  a  third  time 
descends  below  water  level  in  the  rapids  and  cascades  near  Cecil, 
seven  miles  above  Crafton.     As  exposed  along  the  Tygart  River 
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this  great  sandstone  conglomerate  has  every  physical  character- 
istic of  the  genuine  Pottsville  sediments,  and,  moreover,  it  some- 
times unites  with  other  underlying  divisions  of  the  Pottsville  and 
forms  a  solid  sandstone  and  conglomerate  mass  200  or  more  feet 
in  thickness,  as  in  the  section  at  the  mouth  of  Laurel  Creek,  Ran- 
dolph County,  as  given  on  page  362,  Vol.  II,  West  Virginia 
Geological  Survey,  or  in  the  boring  at  Webster,  Taylor  County, 
as  given  on  page  356  of  the  same  volume.  It  appears  to  correlate 
in  every  way  with  the  Homewood  sandstone,  the  uppermost  mem- 
ber of  the  Pottsville  series  of  western  Pennsylvania,  and  Mr. 
David  White  states  that  the  fossil  flora  of  the  roof  shales  of  the 
underlying  Stockton  coal  confirms  this  reference. 

Whether  or  not  the  Homewood  sandstone  and  the  under- 
lying Mercer  coal  and  limestone  group  should  have  been  in- 
cluded in  the  Allegheny  series,  leaving  only  the  underlying  beds 
to  represent  the  Pottsville,  as  was  suggested  by  the  late  Dr.  Ed- 
ward Orton,  as  more  nearly  representing  the  proper  division  of 
the  Coal  Measures  of  Ohio  is  a  question  about  which  there  may 
be  differences  of  opinion,  but  there  can  now  remain  practically 
no  doubt  that  the  Roaring  Creek  sandstone  of  northern  West 
Virginia  represents  the  same  geologic  horizon  as  the  Homewood 
sandstone  of  western  Pennsylvania  which  has  there  been  classed 
as  the  highest  member  of  the  Pottsville  series. 

The  Roaring  Creek  sandstone  goes  under  the  Buckhannon 
River  below  Lemley-  Junction,  and  does  not  come  out  from  be- 
neath the  same  until  we  pass  Hampton,  six  miles  above  the  town 
of  Buckhannon,  beyond  which  to  Sago  its  immense  boulders  litter 
up  the  stream.  It  forms  great  lines  of  cliffs  on  either  side  of  the 
Buckhannon  River  above  Sago  gradually  getting  higher  above 
the  same  until  it  escapes  into  the  air  from  the  summits  of  the 
mountains  near  Pickens.  It  is  the  stratum  which  furnishes  the 
glass  sand  at  Craddock,  Upshur  County,  just  as  it  does  at  Stur- 
gisson  on  Deckers  Creek,  Monongalia  County,  and  at  numerous 
points  in  western  Pennsylvania. 

The  structure  of  the  Pottsville  series  at  Craddock,  Upshur 
County,  is  obtained  by  combining  the  record  of  gas  borings 
made  there  with  a  surface  measurement  made  by  Prof.  G.  P. 
Grimsley,  as  follows : 
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Feet.    Feet. 

Sandstone,  white  "Glass  sand",  Roaring  Creek 20  to      20 

Sandstone,  pebbly 3  to      23 

Shaly  fire  clay 6  to       29 

Coal  streak 

Interval  85  to     114 

Coal  (probably  Stockton)   reported 3  to     117 

Interval  to  top  of  Sherman  Gas  Well  No.  2,  about 83  to     190 

Conductor    16  to     206 

Sand    59  to     265 

Lime    45  to     310 

Slate    30  to    340 

Sand    40  to    380 

Lime    30  to    410 

Slate    22  to    432 

Coal,  No.  2  Gas? 3  to    435 

Slate    30  to    465 

Lime    105  to     570 

Sand  (show  of  oil  540) 30  to     600 

Lime    40  to     640 

Slate    50  to     690 

Sand    50  to     720 

Slate    15  to    735 

Coal 3  to     738 

Sand    52  to     790 

Slate    5  to     795 

Lime 15  to  810 

Coal,  Sewell? 5  to     815 

Slate    30  to     845 

Sand    10  to     855 

Black   slate 5  to     860 

Lime    15  to     875 

Slate    40  to    915 

Lime    50  to     965 

Sand    35  to  1000 

Slate    35  to  1035 

Sand  (water  at  1022) 50  to  1085 

Slate    5  to  1090 

Sand,  base  of  Pottsville 35  to  1125 

Red  rock,  Mauch  Chunk .... 

It  is  impossible  to  correlate  the  coals  reported  in  this  boring- 
with  certainty,  but  it  is  possible  that  the  one  at  435  feet  may  rep- 
resent the  "No.  2  Gas"  of  the  Kanawha  series,  while  those  at  738 
and  815  are  in  the  Nezv  River  group,  since  only  a  few  (20)  miles 
south-west  from  here  the  Neiv  River  coals  make  their  appearance 
alone:  the  Back  Fork  of  Elk  in  Webster  County.  The  coal  at 
.^15  feet  would  probably  represent  the  Sezvell  seam. 

The  word  "Lime"  in  this  record  should  be  translated  to  hard 
lij:jht  colored  shale,  or  fine  grained  sandstone.  Some  gas  was 
found  in  this  well  in  the  Big  Injun  sand  at  1678  feet,  and  much 
more  in  I  ho  Gordon  or  possibly  fifth  sand  below  nil  (be  red  beds 
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at  2330  feet.  The  well  was  drilled  to  a  depth  of  3540  feet  below 
the  top  of  the  "diss  Sand"  or  Roaring  Creek  sandstone.  This 
record  is  important  in  showing  the  rapid  thickening  of  the  Potts- 
ville  series  south-westward. 

Mr.  G.  W.  Alexander  of  Mannington,  W.  Va.,  is  authority 
for  the  gas  well  record.  Another  measurement  of  the  entire 
Pottsville  series  is  available  in  Upshur  County  20  miles  (by  the 
river)  below  (north  from)  Craddock  in  a  well  bored  for  oil  and 
gas  on  the  land  of  George  Burner,  at  Sago,  which  starts  directly 
on  top  of  the  Roaring  Creek  sandstone,  while  the  Lower  Kittan- 
ning  coal  crops  15  feet  higher,  and  the  Upper  Freeport  coal  also 
crops  in  the  hills  175  feet  above  the  well  mouth.  The  record  is 
as  follows,  according  to  D.  F.  Bailey,  Manager  of  the  Citizens 
Natural  Gas  Company  of  Buckhannon : 

Well  mouth  above  tide  about  1435  feet. 

Feet.  Feet. 

Soil 16  to     16 

Lime,  white 6  to     22 

Slate  or  shale,  dark 15  to    37 

Lime,  white 4  to    41 

Coal  and  slate  (Stockton) 9  to     50 

Lime,  white 50  to  100 

Sand,  white 1 17  to  117 

Lime    4  to  121 

Sand  and  lime,  white,  hard 69  to  190 

Slate,   black 17  to  207 

Slate  and  sand,  dark 37  to  244 

Lime,    white 11  to  255 

Slate,  dark,  hard 116  to  371 

Sand,  white,  fine 20  to  391 

Lime,  white 9  to  400 

Sand,  white,   fine,   hard 76  to  476 

Slate,  dark Ill  to  587 

Lime,  brown,  hard 110  to  697 

Slate,    black 15  to  712 

Coal,  and  slate  (Sewell?) 4  to  712 

Slate,  dark 10  to  726 

Sand,  white,  base  of  Pottsville 74  to  800 

Red  shale,  Mauch  Chunk 

Craddock  and  Sago  are  only  12|^  miles  apart  in  air  line  and 
yet  the  interval  from  the  top  of  the  Roaring  Creek  sandstone  to 
the  base  of  the  Pottsville  at  Craddock  is  325  feet  (1125')  more 
there  than  at  Sago  (800'),  thus  showing  a  very  rapid  increase 
in  these  measures  as  we  go  southward. 

This  Roaring  Creek  sandstone  makes  the  "Falls"  on  the 
Little  Kanawha  and   forms  enormous  cliffs  along  Elk  River, 
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where  it  rises  out  of  the  same,  two  miles  above  Sutton,  to  only 
six  miles  below  Webster  Springs,  where  it  passes  into  the  air 
from  the  highest  summits. 

On  Lower  Elk  between  the  mouth  of  O'Briens  Creek  and 
Clendennin  it  is  everywhere  one  of  the  principal  topographic 
features,  making  a  line  of  great  cliffs  on  either  side  of  the  river, 
its  massive  top  sometimes,  as  at  Clay  C.  H.,  being  more  than  300 
feet  above  the  same.  Its  massive  coping  protects  the  elevated 
peak  of  Cottle  Knob,  below  Camden-on-the-Gauley,  and  can  be 
followed  across  to  the  Kanawha  Valley,  along  which  it  is  a 
prominent  feature  until  it  merges  into  the  basal  member  of  the 
Charleston  sandstone  of  Campbell,  and  sinks  beneath  the  river, 
one  mile  below  the  C.  &  O.  Station  after  forming  the  lower  mem- 
ber of  the  great  cliffs  which  rise  abruptly  from  the  Railway  grade 
at  the  Charleston  Depot. 

At  Salt  Peter  on  Tug  River,  Sheridan  and  Branchland  on 
the  Guyandotte,  East  Lynn  on  the  Twelve  Pole,  and  Sproul  on 
Coal  River,  the  same  great  cliffs  of  massive,  current-bedded  and 
often  pebbly  sandstone  may  be  seen,  while  it  is  a  prominent  fea- 
ture in  the  topography  over  all  of  the  region  south-west  from  the 
Great  Kanawha  River  wherever  the  Kanawha  series  is  above 
water  level.  Its  hard  and  erosion  resisting  mass  is  one  of  the 
principal  agents  in  protecting  the  lofty  summits  which  hold 
patches  of  the  Allegheny  series  above  it,  in  Boone,  Wyoming, 
Logan,  and  Mingo  Counties.  The  numerous  sections  already 
given  throughout  this  south-western  region  reveal  its  character 
and  thickness  at  many  points. 


CHAPTER  VI. 


THE  ALLEGHENY  SERIES. 

The  general  and  detailed  description  of  the  Allegheny  series 
given  in  Volume  II,  pages  333  to  499,  included  also  that  of  the 
Kanawha  series.  It  has  already  been  related  in  the  previous 
chapter  how  the  older  geologists  were  led  into  the  error  of  as- 
suming that  the  Kanawha  series  represented  simply  an  expansion 
of  the  Allegheny  beds,  in  view  of  the  facts  that  the  Greenbrier 
Limestone,  the  Mauch  Chunk  Red  Shale  and  the  Pottsville  sedi- 
ments, had  all  expanded  many  fold  in  passing  south-westward 
from  Pennsylvania  to  the  New  and  Kanawha  Rivers.  The 
writer  adopted  this  view  of  the  matter  in  the  preparation  of  Vol- 
ume II,  although  on  pages  603  to  607  of  the  same  the  conclusions 
of  Mr.  David  White  based  upon  a  study  of  the  fossil  plants  were 
given  as  probably  true.  The  more  recent  stratigraphic  work  of 
the  writer  has  shown  that  the  possible  thinning  of  the  Allegheny 
series  suggested  on  page  604,  Volume  II,  in  passing  from  the 
northern  portion  of  West  Virginia  south-westward  to  the  Kana- 
wha and  Big  Sandy  Rivers  has  actually  taken  place,  and  that 
practically  all  of  the  Allegheny  coals  except  the  Kittanning  hori- 
zon dwindle  and  disappear  as  commercial  propositions  south- 
westward  from  Upshur  County.  The  "Davis,"  or  Roaring  Creek 
coal  of  Tucker,  Grant,  Randolph,  Barbour  and  Upshur  Counties 
appears  to  be  the  only  coal  in  the  Allegheny  series  that  extends 
continuously  across  the  State  in  commercial  thickness  and  value. 
Whether  or  not  the  other  coal  beds  of  the  series  as  we  know 
them  in  Preston,  Tucker,  Grant  and  Mineral  Counties  in  the 
northern  portion  of  the  State,  once  extended  across  it  in  a  belt 
eastward  from  their  present  crop,  and  which  erosion  has  removed 
from  the  elevated  summits,  can  only  be  conjectured.  If  such  an 
hypothesis  were  true,  it  would  explain  the  greatly  attenuated 
thickness  of  only  120  feet  which  we  find  for  this  series  in  the 
boring  at  Webster,  Taylor  County,  (pages  505  and  506,  Vol.  II). 
as  also  practically  the  same  thickness  found  at  Charleston  on  the 


494  THE  ALLEGHENY   SEBUES. 

Great  Kanawha,  since  this  would  harmonize  with  the  rapid  west- 
ward thinning  of  all  the  underlying  formations. 

The  structure  and  thickness  of  the  Allegheny  series  as  ex- 
posed in  the  northern  portion  of  the  State  is  set  forth  in  detail 
on  pages  338  to  355,  Vol.  II,  West  Virginia' Geological  Survey, 
to  which  the  reader  is  referred. 

The  lists  of  fossil  plants  which  characterize  the  Allegheny 
and  Pottsville  series  in  West  Virginia  and  Pennsylvania  are  also 
published  in  the  same  volume  and  need  not  be  republished  here. 

Some  additional  measurements  of  the  Allegheny  series  as  a 
whole  will  be  given  in  connection  with  the  detailed  description  of 
the  coal  samples  which  have  been  collected  by  Mr.  Hennen  from 
the  new  mines  opened  in  the  Allegheny  coals  in  the  different 
portions  of  the  State  since  Vol.  II  was  published. 

COALS  BELOW  THE  LOWER  KITTANNING  BED. 

If  we  accept  the  conclusion  that  the  Roaring  Creek  sand- 
stone of  Randolph  County,  and  the  great  sandstone  which  over- 
lies the  Kanawha  Black  Flint  horizon  in  the  south-western  portion 
of  the  State  is  really  the  top  member  of  the  Pottsville  series  of 
western  Pennsylvania,  and,  therefore,  the  equivalent  of  the 
Homewood  sandstone,  it  follows  that  there  is  practically  no  com- 
mercial coal  in  the  Allegheny  series  of  West  Virginia  below  the 
Lozver  Kittanning  seam.  True  a  bed  of  coal  sometimes  occurs 
in  the  middle  of  this  great  sandstone  deposit,  but  with  the  excep- 
tion of  one  locality  near  Leiter  on  the  Tygart  Valley  River,  Ran- 
dolph County,  it  has  not  been  mined  for  commercial  purposes. 
Hence  the  Clarion  coal,  with  the  exception  of  the  section  at  Val- 
ley Falls,  Taylor  County,  and  a  few  localities  in  Preston  County, 
may  be  considered  as  absent  from  the  measures  in  West  Virginia 
so  far  as  holding  valuable  coal  is  concerned. 

THE  LOWER  KITTANNING  COAL,  THE  ROARING 

CREEK  COAL,  NORTH  COALBURG  COAL, 

"NO.  5  BLOCK"  COAL,  DAVIS  COAL, 

MASON  COAL,  ETC. 

As  already  stated,  the  only  bed  of  coal  in  the  Allegheny 
scries   wbirli    appears    to   be    almost    nnivcrsally    present    at    its 
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proper  geologic  horizon  and  generally  in  valuable  thickness,  is 
the  one  which  in  different  portions  of  the  State  has  been  known 
under  the  several  names  given  above.  There  appears  to  be  little 
doubt  that  this  coal  is  identical  with  the  Lozver  Kittanning  seam 
of  the  Pennsylvania  section,  or  possibly  the  Middle  and  Lower 
Kittanning  combined,  since  the  bed  in  question  is  always  a  mul- 
tiple one,  being  separated  into  two  or  more  benches  by  partings 
of  bone  or  shale. 

This  coal  has  three  distinct  types.  1st.  That  in  the  North 
Potomac  basin,  where  along  with  all  the  other  coals  of  the  highly 
folded  eastern  region,  it  has  suffered  the  loss  of  much  volatile 
matter  and  has  been  transformed  by  incipient  metamorphism  into 
a  semi-bituminous  coal,  and  hence  the  analysis  of  samples  of  this 
coal  from  the  North  Potomac  region  are  set  off  by  themselves  in 
Table  No.  9,  page  528. 

2nd.  The  ordinary  bituminous  type  of  coal  found  west  from 
the  Allegheny  mountains  as  exhibited  in  the  mines  of  Randolph 
and  Barbour  Counties,  the  analyses  of  which  are  also  grouped 
separately  in  Table  No.  9. 

3rd.  The  Kanawha  or  "Block"  type  of  this  coal  found 
through  the  south-western  half  of  the  State,  where  splinty  layers 
begin  to  invade  the  bed,  and  it  is  no  longer  of  the  soft,  or  typical 
coking  type  as  in  the  Potomac  and  Tygart  Valley  regions,  but  is 
much  harder  and  higher  in  volatile  matter. 

The  details  of  the  bed-structure  of  this  coal  will  now  be 
given  for  these  several  districts  as  measured  and  sampled  by 
Ray  V.  Hennen  beginning  with  those  on  the  North  Potomac,  as 
follows : 

The  Davis  Coal  and  Coke  Company  has  a  mine  in  the 
Lozver  Kittanning  coal,  on  Montgomery  Run,  one-half  mile  south 
from  West  Virginia  Junction  Station,  Mineral  County,  and  there 
Ray  V.  Hennen  obtained  the  following  data  in  the  main  heading 
N.  85f  °  E.,  615  from  mouth  of  mine : 

Ft.      In. 


Sandstone    

Slate,  black 4 

Coal  0'     8"! 

Bone  0      7    I 

Coal,  "breast"  1      8    J-  Lozver  Ki f fanning  coal 5 

Slate,  black  0  1  1 
Coal  2  6  J 
Slate   
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Elevation  (aneroid),  1190  feet  A.  T.,  and  about  200  feet  above  Poto- 
mac River;  Greatest  rise,  S.  E. ;  Mine  capacity,  100  tons;  Men  emploj^ed, 
25 ;  Coal  shipped  mostly  east  for  steam  and  domestic  purposes ;  Sample 
from  Nos.  3,  5,  and  7,  for  analysis  of  which  see  Table  No.  9,  page  528. 

The  mine  foreman  states  that  in  driving  the  main  heading 
N.  85f  °  E.  the  coal  thinned  down  to  a  knife  edge  at  250  feet  in, 
and  then  came  in,  full  height  at  500  feet,  only  to  disappear  at 
850  and  remain  absent  entirely  for  75  feet  when  about  12  inches 
of  coal  came  in  and  remained  to  the  1200  foot  mark  when  it  dis- 
appeared and  no  coal  whatever  was  found  until  the  end  of  1900 
feet  when  three  and  one-half  feet  of  coal  came  in  and  extended 
to  '2300  feet,  when  it  disappeared  entirely  to  the  end  of  the  head- 
ing at  21:75  feet.  At  2150  feet  an  entry  turned  off  to  the  right 
soon  found  the  coal  full  height. 

The  New  Creek  mine  of  the  Masteller  Coal  Company  of 
Keyser,  West  Mrginia,  is  one-half  mile  up  Piney  Swamp  Run 
from  Hampshire  Station,  Mineral  County,  and  there  Mr.  Hennen 
obtained  the  following  data : 

Ft.      In. 

1.  Sandstone    

2.  Slate,  good  roof,  6'  to 7        0 

3.  Coal  1'  11"' 

4.  Slate,  black,  9"  to  0    10 

5.  Coal  1      5    y  Lozuer  Kiitanning  coal 6        0 

6.  Slate,  black  0      1 

7.  Coal  1      9    _      ■ 

8.  Slate  and  shale 6        0 

9.  Limestone,  ferriferous,  nodular 0        6 

10.  Fire  clay  shale  to  haulway 0        4 

Elevation  (aneroid),  1090  feet  A.  T. ;  Greatest  rise,  N.  W. ;  Mine 
capacity,  200  tons;  Men  employed,  60;  Coal  shipped  both  east  and  west 
for  steam  and  domestic  purposes;  Authority  for  mine  data;  Geo.  W. 
Hennen,  Clerk;  Sample  from.  Nos.  3,  5,  and  7,  for  analysis  of  which  see 
Table  No.  0,  page  528. 


Peter  Messenger,  mine  foreman,  gives  the  following  as  the 
structure  of  a  coal  Ijed  at  an  old  opening  near  here  wliich  he 
regards  as  higlier  llian  the  Lower  Kittanniui;;,  but  which  Mr. 
IJcnnen  regards  as  the  Lower  Kittaiiiii)ii^,  the  rapid  rise  having 
carried  it  up  .'»!  feet  higher.  I^liis  struchu-c  as  given  by  Mr.  Mes- 
senger is  as  follows : 
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Slate  

Coal 

Bone 

Coal 

Slate,  blue 

Coal 

Fire  clay. . 


Ft.      In. 


0'  10"  1 

0      8 


The  Gleason  Coal  and  Coke  Company  of  Avenmore,  Pa.,  has 

mines  on  the  Lozver  Kittamning  Coal  one  mile  south-west  from 

Harrison,   Mineral   County,  and  there,   at  Gleason   No.   1,   Mr. 

Hennen  obtained  the  following  data : 

Ft, 

Sandstone    

Slate    0 


In. 


to 


9. 
10. 
11. 
12. 

N. 


0' 

6 

1 

10 

1 

34 

0 

7 

0 

1 

1 

4 

0 

2 

1 

2 

0 

0* 

0 

4 

"  Lozver  Kittanning  coal 7 


Coal,  bony  4' 

Coal,  soft 

Slate,   black,   10"   to 

Coal,  soft 

Slate,  black,   0"   to 

Coal,  soft 

Slate,  black,  1"  to 

Coal,  soft 

Slate 

Coal,  bon}',  0"  to 

Elevation  (aneroid),  1890  feet  A.  T. ;  Faces,  irregular;  Greatest  rise, 
W. ;  Mine  capacity,  250  tons ;  Men  employed,  35 ;  Coal  shipped  east 
for  steam  purposes ;  Authority  for  mine  data,  J.  M.  Davis,  Supt. ;  Sam- 
ple from  Nos.  4,  6,  8,  and  10,  for  analysis  of  which  see  Table  No.  9.  No. 
3  is  left  for  roof  support.  A  coal  bed  (Upper  Kittanning)  was  once 
opened  here  at  75  to  80  feet  above  the  Lozver  Kittanning.  It  had  no 
partings  and  was  3  to  4  feet  thick,  but  proved  "faulty",  having  many  clay 
veins,  and  hence  was  abandoned. 


The  Glade  Run  Coal  and  Coke  Company  of  Philadelphia, 
Pa.,  has  mines  on  this  bed  three-fourths  mile  due  south  of  Schell, 
Mineral  County,  and  there,  at  the  Glade  Run  Mine,  Mr.  Hennen 
obtained  the  following  data  : 

Ft 

1.  Sandstone    

2.  Coal,   good    (not    seen    but    exposed    in    building    drum    for 

incline)      1 

3.  Black  slate,  hard,  7'  to 8 


9. 
10. 
11. 


Coal,  good 
Slate,    black 
Coal,  good 
Bone 

Coal,  slatj' 
Bone 

Coal,,  good 
Slate    


In. 


10 
0 


Lozver  Kittanning  coal 2      11 
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Elevation  (aneroid),  2275  feet  A.  T.,  and  245  feet  above  W.  Md. 
R.  R.  grade ;  Greatest  rise,  N.  W. ;  Mine  capacity,  35  tons ;  Men  em- 
ployed, 22 ;  Coal  shipped  east  for  steam  purposes ;  Authority  for  mine 
data,  Sidney  Murphy,  mine  foreman ;  Sample  from  Nos.  4,  6,  and  10,  for 
analysis  of  which  see  Table  No.  9.  Nos.  7  and  9  frequently  come  together, 
forming  one  "binder"  of  slate  1"  to  li"  thick. 

Mr.  Murphy  states  that  one-half  mile  north  from  this  mine 
an  old  opening  on  the  Lo-zver  Kittanning  coal  exhibited  the  fol- 
lowing section : 

Ft.  In. 

1.  Sandstone    

2.  Coal,   good.' 1  10 

3.  Slate,  black  3'  to 4  0 

4.  Coal,   good 0  6 

5.  Bone,  2"  to 0  3 

6.  Coal    0  6 

7.  Slate    

8.  Coal,    reported 

Mr.  Murphy  thinks  that  the  coal  No.  2  of  this  section  is  the 
same  as  Coal  No.  2  of  the  former  section.  It  is  simply  a  "rider" 
to  the  Lower  Kittanning  seam  and  may  represent  the  Middle 
Kittanning  bed,  since  at  times  it  gets  20  feet  above  the  main  bed. 

The  Buffalo  Creek  Cumherland  Coal  Company  of  Philadel- 
phia, Pa.,  operates  a  mine  in  the  Loiver  Kittanning  coal  on  Buf- 
falo Creek,  one  mile  and  a  quarter  due  south  from  Bayard,  Grant 
Count)^,  and  there  Mr.  Hennen  obtained  the  following  data : 

Ft.  In. 

1.  Sandstone,  8'  0"  to 14         0 

2.  Slate,  lilack,  IS"  to 10         0 

4.     Coal,  sulphur  bands  0'     8 

4.  Slate,  black  n  2 

5.  Coal,  good  1  7 

6.  Coal,  slaty,  0"  to        0  ."> 

7.  Coal,  good  0  4 

8.  Rone,  hard  0  r>      f            » 

9.  Black  slate,  hard         0  G      j 
30.  Coal,  pood  2  4 

11.  Slate,   black  0      :!* 

12.  Coal,  good  1       1       I 

13.  Slate    

Elevation  (spirit  level),  2.'')19  feet  A.  T. ;  Faces,  irregular:  rTiratest 
rise,  S.  E. ;  Mine  capacity,  400  tons;  Men  employed,  100;  Coal  shipped 
mostly  east  for  steam  purposes;  ,\uthority  for  mine  data,  Ricliard  Wad- 
dell,  Superintendent;  Sample  from  Nos.  5,  7,  10,  and  12,  for  analysis  of 
which  see  Table  No.  9.  Nos.  3  and  -1  .ire  left  in  the  mine  to  support  the 
overlying  slate,  which  falls  rondily  wlicii  the  underlying  coal  is  removed. 
No.  6  is  only  present  locally. 


Lower  Kittanning  coal 7        9i 
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The  following  data  taken  from  Vol.  II,  pages  485  to  492, 

will  complete  the  description  of  the  Lower  Kittanning  coal  in 
the  North  Potomac  basin : 

This  coal  has  been  mined  very  successfully  for  both  fuel  and 
coke  by  the  Davis  Coal  &  Coke  Company,  for  twenty  years,  in 
the  vicinity  of  Coketon  and  Thomas,  Tucker  County,  and  in  this 
region  S.  D.  Brady  made  the  following  measurements : 

I.                     II.                   III.  IV. 

Ft.  In.                Ft.  In.               Ft.  In.  Ft.  In. 

Sandstone    

Fire  clay .                 .         .                 .         .  .         . 

Coal 1         3                 1         6                0         9  1         9 

Slate    0        3                0        4                0        3  0        3 

Coal    0       11                0        3                 1         7  1         2 

Slate    0         2                0         3                0         2  0         2 

Coal    3         6                 3         6                 3         5  3         7 

Slate    3         6                3         6                1         6  2         0 

Coal    .          .                 2       10  3         0 

Totals    9         7                9         4              10         6  11       11 

Greatest    rise S.  10°  E.            S.  10°  E.            S.  10°  E.  S.  10°  E. 

Elevation   A.    T 2850                    2870                    2850  2713 

Analyses. 

Moisture     0.22                0.29                0.50  0.48 

Volatile  matter 21.70               23.15               21.42  20.72 

Fixed   carbon 71.99               70.53               70.76  72.29 

Ash     6.09                 6.03                 7.32  6.51 

Totals    100.00             100.00             100.00  100.00 

Sulphur    0.65                0.62                0.59  0.82 

Phosphorus     0.019               0.021               0.21  0.02 

B.  T.  U.   (Wil.  Cal.)  . . . ._ 14520  14728  -    14506 

I.     No.  1,  mine,  Coketon. 
II.     No.  2  mine,  Coketon. 

III.  No.  3  mine,  Coketon. 

IV.  Thomas  shaft,  187  feet  deep. 


These  analyses  reveal  a  coal  of  exceptional  purity,  especially 
in  its  low  percentage  of  sulphur,  and  this  has  given  it  a  splendid 
reputation  as  a  smithing  coal,  for  which  purpose  it  is  shipped  to 
every  portion  of  the  United  States,  and  even  to  Mexico  and  Can- 
ada. The  bottom  member  of  the  coal  is  separated  from  the  rest 
of  the  bed  by  an  impure  fireclay  shale,  varying  in  thickness  from 
two  to  five  feet,  and  as  this  lower  coal  is  not  so  pure  as  the  other 
plys,  it  is  not  mined.  In  the  Thomas  shaft,  this  bottom  coal  has 
the  f  olio  win  P"  structure  : 
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Ft.       In. 

Coal    1'     8"! 

Sulphur  band 0     2    }■  . . .     3         0 

Coal  1      2    J 

The  sample  of  this  coal  from  above  and  below  the  "sulphur 
band",  collected  by  Mr.  Brady,  yielded  the  following  results  on 
analysis  by  Prof.  Hite : 

Moisture    0.57 

Volatile    matter 23.15 

Fixed    carbon 67.01 

Ash    10.27 


Total    100.00 

Sulphur    2.13 

Phosphorus    0.005 

B.  T.  U.  (Wil.  Cal) 14024 

While  this  coal  is  much  higher  in  both  ash  and  sulphur  than 
the  rest  of  the  bed,  it  would  make  a  fairly  good  steam  and  general 
fuel. 

The  Lower  Kittanning  bed  is  also  mined  by  the  Cumberland 
Coal  Company,  at  Douglas  Station,  one  mile  below  Coketon, 
where  A.  P.  Brady  made  the  following  measurement : 

Ft.      In. 

Sandstone    

Blue  slate,   3-  10        0 

Draw   slate 0        6 

Coal    1'     7" 

.Slate 0     2* 

Coal    0    10 

Slate    0     2      \  ...     9        9i 

Coal    3      6 

Slate  (fire  clay) 1    10 

Coal    : 1     8 

Butts  run,  S.  75°  W. ;  Face,  S.  15°  E. ;  Elevation,  3000  feet  A.  T. ; 
Greatest  rise,  west. 

The  bottom  ply  is  not  mined,  as  the  slate  above  varies  from 

eight  to  thirty-six  inches  in  thickness. 

Analysis  of  sample  reported  by  Prof,  Hite  as  follows : 

Moisture    0.63 

Volatile   matter 23.18 

Fixed    carbon 68.94 

Ash    7.25 


Total    100.00 

Sulphur    0.58 

Phosphorus    0.019 
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This  coal  has  been  very  successfully  coked  at  Thomas,  Coke- 
ton  and  Douglas,  Tucker  County,  in  connection  with  the  mines 
from  which  the  samples  of  coal  were  taken  for  analysis.  Mr. 
Brady  also  sampled  the  coke  made  at  these  mines,  and  the 
analyses  of  the  same,  reported  by  Prof.  Hite,  read  as  follows : 

COKE  (LOWER  KITTANNING  COAL). 

Analyses  Coking 

Nos.                  Mois.  V.  M.  F.  C.  Ash.  Total.  Sul.  Phos.  Time. 

1     0.15  0.74  90.02  9.09  100.  0.63  0.0310  ..   hours 

2    0.11  0.44  91.27  8.18  100.  0.62  0.0460  72  hours 

3     ; 0.12       1.17       88.68       10.03       100.       0.74       0.0270        ..   hours 

4    0.11       0.57       87.22       12.10       100.       0.89       0.0180       72  hours 

Average    0.13       0.83       89.29         9.85       100.       0.72       0.0280 

LOCATION  OF  SAMPLES. 


3. 


From  No.  2  ovens,  Thom.as  shaft,  Thomas,  Tucker  County. 

From  No.  2  ovens,  No.  2  mine,  Coketon,  Tucker  County,  two  miles 

south  of  Thomas. 
From  Coketon  No.  3  ovens,  Coketon,  Tucker  County,  two  miles  south 

of  Thomas. 
From  Douglas  ovens,  Douglas,  Tucker  County,  three  miles  south  of 

Thomas. 


These  results  reveal  a  coke  of  most  excellent  quality  in  every 
respect,  except  that  it  contains  a  little  more  phosphorus  than  is 
desirable  for  the  manufacture  of  iron  and  steel.  It  is  possible 
that  this  could  be  reduced  by  eliminating  some  particular  layer  of 
the  coal,  which  may  hold  the  principal  portion  of  the  phosphorus. 

The  main  upper  bench  of  this  coal  is  supposed  to  represent 
the  Middle  Kittanning  coal,  since  just  above  it  comes  seventy-five 
to  eighty  feet  of  massive,  pebbly,  Lower  Freeport  sandstone,  and 
then,  near  Davis,  this  upper  ply  of  coal  separates  from  the  main 
bench  by  twenty  feet  or  more. 

The  Lozver  Kittanning  coal  underlies  a  wide  area  in  the 
Ts^orth  Potomac  basin,  and,  being  so  near  tide  water,  must  prove 
of  great  value  in  the  future  history  of  the  coal  and  Coke  industry. 
This  bed  is  locally  known  as  the  "Davis"  seam,  while  the  Upper 
Freeport  seam,  190  feet  higher,  is  termed  the  "Thomas"  seam. 

At  Henry,  Grant  County,  near  the  North  Potomac  River,  and 
one-half  mile  east  from  the  center  of  the  basin,  this  coal  is  mined 
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by  a  shaft,  sunk  by  the  Davis  Coal  &  Coke  Company  to  a  depth  of 

over  -iOO  feet,  at  the  bottom  of  which  A.  P.  Brady  reports  the  coal 

exhibiting  the  following  structure : 

Ft.      In. 

Sandstone    

Fire  clay 

Coal    2'     1"! 

Slate    0    10    y...     7         2 

Coal    4     2    f 

Bone  coal 0     1    J 

Butts  run,  S.  54i°  W. ;  Faces,  S.  35|°   E.;  Greatest  rise,  S.  54°  E. ; 
Elevation,  2231  feet  A.  T. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows : 

Moisture    0.65 

Volatile  matter 18.46 

Fixed    carbon 68.64 

Ash 12.25 

Total    100.00 

Sulphur 2.21 

Phosphorus    0.014 

In  a  bore  hole  near  this  shaft  the  coal  has  the  following 

structure : 

Ft.      In. 

Coal    0'     2"! 

Shale    0      1      | 

Coal    2      9i    I 

Shale,   grav 0     4 J    | 

Bone    0      7i     i  . .  .     8         5i 

Coal    2      0      \ 

Shale    0      1*    I 

Coal    2     0      I 

Shale   .- 0      1      I 

Bone    0      2i    J 

Shale    1!)        21 

Rough  coal  and  shale 2        l\ 

The  "rough  coal"  at  the  bottom  of  this  section  is  most  prob- 
ably the  same  as  the  "bottom"  division  of  the  bed  at  Thomas  and 
Coketon,  but  here  separated  farther  from  the  main  lied.  This 
i:-,  the  view  lield  by  Dr.  G.  C.  Martin,  of  the  Maryland  Survey, 
who  identified  ihis  division  with  a  similar  coal  in  Garrett  County, 
known  as  the  "Split-six",  the  main  Lotver  Kittaiiiiiiii:;  bed  being 
generally  termed  the  "Six-foot"  scam  in  that  county. 

Where  this  coal  comes  out  to  the  surface,  near  Stoyer, 
Garrett  County,  twenty  miles  below  ITcnry,  the  following  stnic- 
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ture  is  exhibited,  as  measured  by  Dr.  G.  C.   Martin,  page  119, 
Geology  of  Garrett  County,  Md. : 


Ft.      In. 


Coal,  M.  Kittanning 


coal 

0' 

4 

bone 

0 

1 

coal 

0 

9 

bone 

1 

0 

coal 

1 

6 

Shale 

Limestone,    Ferriferous . . .  ^ 1 


Here  the  two  coal  beds,  which  are  practically  one  in  the 
Henrys  shaft,  and  in  the  mines  at  Thomas  and  Coketon,  are  sepa- 
rated by  eight  feet  of  dark  shales. 

William  Taylor  has  a  mine  in  what  A.  P.  Brady  identifies  as 
the  Lower  Kittanning  coal,  one  mile  and  a  half  north-west  of 
Emory,  Mineral  County,  where  the  following  structure  is  found : 

Ft.      In. 


Sandstone 
Slate   


4     I 
OJ  " 


8i 


f  bene   coal  0' 

J  coal  1 

I  slate  0 

[ coal  2 

Elevation  A.  T.,  1900  feet. 


Mr.  Brady  refers  this  to  the  Lozver  Kittanning  bed  doubt- 
fully, and  hence  it  may  be  some  other  coal,  since  the  structure  is 
more  like  that  of  the  Upper  Freeport  bed  along  the  Potomac. 

The  analysis  of  this  coal  is  reported  as  follows  by  Prof. 
Hite: 

Moisture     0.56 

Volatile    matter 15.35 

Fixed    carbon 75.78 

Ash    8.31 


Total    100.00 

Sulphur     2.54 

Phosphorus    0.022 


The'  Smith  Coal  Company  has  a  mine  in  the  Lower  Kittan- 
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ning  bed,  one-half  mile  south  from  Blaine,  A/Eineral  County,  and 

there  A.  P.  Brady  made  the  following  measurements : 

Ft. 
Sandstone,    massive 


Slate 


Coal . 


In. 
0 


coal 
slate 
■I  coal 
slate 
coal 


2'  0   " 

1  2 

0  7 

0  0^ 

1  3 


04 


Butts  run  E. ;  Faces,  S. ;  Elevation,  1710  feet  A.  T. 

Analysis  of  sample  reported  as  follows  by  Prof.Hite: 

Moisture     0.85 

Volatile    matter 15.40 

Fixed    carbon 72.55 

Ash    11.20 


Total    100.00 

Sulphur     2.54 

Phosphorus    • 0.034 

This  coal  has  long  been  mined  in  the  vicinity  of  Piedmont, 
Westernport,  and  Bloomington,  where  it  is  known  as  the  "Six 
foot"  seam. 

Near  Piedmont,  the  Piedmont  &  Potomac  Coal  Company  op- 
erates a  mine  called  the  "Virginia",  and  there  A.  P.  Brady  made 
the  following  measurements : 

Ft.       In. 

Sandstone    

Fire  cla\ 5-     6        0 

Draw   slate 0        3 

coal  0'  10 

bone    coal       0      4 


Coal . 


coal 

slate 

coal 

sulphur 

coal 


1      9 

0  0? 

1  ]0 
0      OJ 
0      0 


Elevation  A.  T.,  1215  feet. 


Analaysis  of  sample  reported  by  Prof.  Hite  as  follows : 

Moisture    0.52 

Volatile    matter • 15.29 

I-'ixed    carbon 7-1.13 

Ash    10.06 

Total    1 00.00 

Sulphur     1 .7f) 

Phosphorus   o.o:?  t 
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The  Davis  Coal  and  Coke  Company  mines  this  Lower  Kittan- 
ning  bed  at  its  "Hampshire"  mine,  where  A.  P.  Brady  reports  the 
following  structure : 

Ft.      In. 

Draw  slate 0        2 

"Soapstone"    0        1 

bone   coal       0'     2 


li 


coal  0  5 

Coal J  bone  coal      0  5 

coal  1  8 

slate  0  1 

coal  2  4i 

Greatest  rise,  S.  65°  E. ;  Elevation  A.  T.,  1248  feet. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows : 

Moisture     0.64 

Volatile    matter 15.98 

Fixed    carbon 71.41 

Ash    11.97 

Total 100.00 

Sulphur     1.39 

Phosphorus    0.055 

A  small  area  of  this  coal  is  caught  in  the  eastern  edge  of 
Preston  County,  at  Corinth,  where  the  deep  first  bituminous  basin 
of  Pennsylvania  enters  the  State  from  Garrett  County,  Maryland. 
The  coal  is  mined  at  Corinth  by  the  Oakland  Coal  and  Coke  Com- 
pany, at  whose  mine  A.  P.  Brady  made  the  following  measure- 
ment : 

Ft.      In. 

Sandstone    i 

Sandy    slate 0        4 

Coal  2'     7"  1 

Slate    0      1    1 

Coal  0      9    }-  . .  .   10         1 

Fire    clay 3      0    | 

Coal,   reported 3      8    J 

Butts  run  S.  70°  E. ;  Faces,  S.  20°  W. ;  Elevation  2430'  A.  T. 

The  bottom  coal  was  not  seen  by  Mr.  Brady,  but  its  thickness 
was  given  him  by  the  mine  boss.  It  is  not  taken  out,  the  over- 
lying fire  clay  shales  being  too  expensive  to  remove.  The  sample 
for  analysis  was  taken  from  the  two  plys  of  coal  above  this  bottom 
member,  and  the  composition  is  reported  as  follows  by  Prof.  Hite : 
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Moisture , 0.64 

Volatile    matter 22.43 

Fixed    carbon 65.37 

Ash    11.56 

Total    100.00 

Sulphur     1.39 

Phosphorus    0.055 

B.  T.  U.   (Wil.  Cal.) 13876 

This  coal  has  also  been  successfully  coked,  but  the  ovens 
(56)  were  not  in  operation  when  the  plant  was  visited  by  Mr. 
Brady.  As  this  Corinth  region  is  just  east  from  the  first  great 
ridge  of  the  Allegheny  mountains,  it  is,  of  course,  within  the  area 
of  the  semi-bituminous  coals,  as  shown  by  the  low  percentage  of 
volatile  matter. 

In  Volume  II  this  Lozver  Kittanning  coal  was  erroneously 
identified  with  the  Upper  Freeport  bed  along  the  Tygarts  Valley 
River  and  described  as  such  on  pages  426  and  434  of  that  Volume. 
This  description  is  reproduced  here  with  the  name  changed  to 
the  Lozver  Kittanning  or  Roaring  Creek  bed  as  follows : 

This  coal  has  been  mined  for  several  years  in  the  vicinity  of 
Arden,  Barbour  County,  and  used  for  coaling  the  B.  &  O.  loco- 
motives. It  is  also  shipped  east  and  west  for  general  steam  pur- 
poses. 

The  Laurel  Coal  Company's  mine  is  one-half  mile  north  from 
Arden,  and  there  A.  P.  Brady  reports  the  following  structure : 

Ft.      In. 

Sandstone    

Slate     

Draw  slate   

Coal  : 2'    8"  1 

Bone    coal 0     7    J- . . .     5        9 

Coal     2      6    J 

Butts  run  S.  78°  E. ;  Faces,  S.  12°  W. ;  Elevation  1326  feet  A.  T. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows : 

Moisture     0.62 

Volatile    matter 31.3.''> 

Fixed   carbon 59.58 

Ash    8.45 

Total    100.00 

Sulphur     2.60 

i  'hosphorus    0.006 

B.  T.   U.    CWil.   Cal.) 13863 

The  Tygarts  Valley  Coal  &  Coke  Company  operates  this  c(fal 
at  .Arflcn.  where  A.  P.  P.rrulv  reports  the  follnwiiiL;'  nicnstircnient : 
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Ft.       In. 

Sandstone   

Slate     

Draw    slate 0'    4"  1 

Coal  2      2     [  . . .     5       10 

Bone    coal 1     0    f 

Coal  2      4    J 

Butts  and  face  same  as  preceding.     Elevation  1331  feet  A.  T. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows : 

Moisture     0.66 

Volatile    matter. .' 30.78 

Fixed    carbon 55.39 

Ash    13.17 

Total 100.00 

Sulphur     2.52 

Phosphorus 0.010 

B.  T.  U.    (Wil.   Cal.) 13474 

The  Philippi  Coal  &  Mining  Company  operates  this  same  coal 
at  Meriden,  two  miles  below  Philippi,  and  there  A.  P.  Brady 
made  the  following  measurement  in  its  No.  1  mine : 

Ft.      In. 

Sandstone    

Slate     

Draw  slate 0        1 

Coal 2'     3"  1 

Bone  coal 0      7     i 

Coal   2      4     1-...     5         7 

"Mud  seam" 0     1    | 

Coal  0      4   J 

Butts  and  face  same  as  preceding.     Elevation  1291  feet  A.  T. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows : 

Moisture     0.53 

Volatile    matter 29.44 

Fixed    carbon 62.92 

Ash    7.11 

Total    100.00 

Sulphur  • 2.51 

Phosphorus    0.024 

B.    T.    U.    (Wil.    Cal.) ,13896 

The  P.  C.  &  M.  Company,  through  one  of  its  officers  (Hon. 
A.  G.  Dayton),  gives  the  following  measurement  of  mine  No.  1, 
which  appears  to  dififer  slightly  from  Mr.  Brady's : 
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Ft   In. 

Coal,  upper  bench 2'  3  "  ] 

Bone  0  3i  | 

Coal,  mining  bench 0  10      | 

Slate 0  2      1-...     6        2 

Coal,  lower  bench 2  li     | 

Fire  clay,  soft 0  2      | 

Bottom    coal 0  4     J 

The  section  at  Mine  No.  2  reads  as  follows,  according  to 

Mr.  Dayton: 

Ft.       In. 

Coal,   upper  bench 2'  2 J"  1 

Bone  0  7   | 

Coal,  mining  bench 0  9i    | 

Parting    slate 0  1      \  ...     5        8 

Coal,   lower   bench 1  7      | 

Fireclay,  soft 0  2      I 

Coal,  "bottom" 0  3     J 

There  is  another  ply  of  coal,  one  and  a  half  to  two  feet  thick, 
and  ten  to  fifteen  feet  below  the  coal  as  given  above.  It  comes 
on  top  of  the  great  sandstone  deposit,  which  underlies  the  Upper 
Freeport  coal,  and  forms  the  cliffs  along  the  Valley  River,  be- 
tween Arden  and  Moatsville. 

As  we  pass  up  the  Valley  River  from  Meriden,  the  Lozver 
Kittannmg  coal  dips  under  the  level  of  the  latter,  and  is  ten  to 
fifteen  feet  below  it  where  the  Clarksburg  pike  crosses  the  stream. 
The  river  soon  veers  to  the  south,  however,  and  the  coal  rises 
above  water  level,  and  then  above  the  B.  &  O.  R.  R.  tracks,  where 
it  has  been  mined  at  Lilian,  one  mile  above  Philippi.  The  coal 
appears  to  hold  more  bony  material  at  Lilian,  however,  since  the 
mining  plant  established  there  has  been  idle  for  some  time. 

The  coal  continues  to  rise  up  the  Valley  River  south-east- 
ward to  the  crest  of  a  broad  anticlinal,  which  crosses  the  river  at 
Clements,  one  mile  above  the  mouth  of  Middle  Fork  of  the  Valley 
River,  and  elevates  the  coal  to  about  175  feet  above  water  level, 
where  it  is  over  seven  feet  thick  on  the  lands  of  Messrs.  Brown, 
Kniow,  and  others,  but  contains  much  bony  material,  so  far  as  one 
may  judge  from  the  outcrop,  which  is  of  course,  badly  weathered. 

From  Clements  south-eastward,  the  coal  dips  down  and 
passes  imdcr  water  level  again,  three  miles  below  Belington.  It 
is  mined  on  the  south  side  of  tlic  river,  opposite  Jones  Crossing, 
where  it  is  over  six  feet  thick,  and  intcrstratificd  with  nearlv  a  foot 
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of  bony  material,  in  four  different  layers,  as  shown  by  the  follow- 
ing section  made  by  Mr.  A.  P.  Brady  at  the  mine  of  the  Valley 
Coal  &  Coke  Company: 

Ft.      In. 

Sandstone    

Slate   

Draw  slate 

Coal  0'  10"  1 

Bone  coal 0      3     | 

Coal 0      9     I 

Bone    coal ' 0     3    | 

Coal  0      9     I 

Bone    coal 0     2    j 

Coal 1      6    }•  . .  .     6         3 

Bone    coal 0      2    | 

Coal  1      5    I 

Bone    coal 0      2    | 

Coal  1     0   J 

Butts  run  S.  78°  E.;  Faces,  S.  12°  W. ;  Greatest  rise,  N.  45°  W. 

Analysis  reported  by  Prof.  Hite  as  follows : 

Moisture     0.60 

Volatile    matter 29.38 

Fixed    carbon 54.40 

Ash    15.62 

Total    100.00 

Sulphur     3.20 

Phosphorus    0.06 

The  coal  makes  a  very  poor  showing,  but  of  course  may  im- 
prove at  other  localities  in  the  region. 

From  the  mine  just  mentioned,  on  the  Belington  Sa  Northern 
Railroad,  the  coal  dips  rapidly  under  the  Valley  River,  and  at 
Belington,  near  the  center  of  the  deep  syncline,  which  catches  the 
Pittsburg  coal  in  a  few  summits  to  the  north-east,  this  Lower  Kit- 
tanning  coal  would  probably  be  100  feet  or  more  below  water 
level,  and  not  very  valuable,  if  one  may  judge  from  the  character 
of  the  coal  at  Jones  Crossing,  and  also  by  the  thinned  and  slaty 
condition  of  the  same  where  it  emerges  from  the  Valley  River 
again,  three  miles  above  Belington.  It  was  formerly  supposed 
that  THICK  coal  would  always  be  found  in  synclinal  areas,  but  in 
West  Virginia,  with  but  few  exceptions,  the  coal  thins  perceptibly 
in  passing  into  the  synclines,  while  its  thickest  measurements  are 
found  high  up  on  the  slopes,  or  on  the  crests  of  the  anticlines. 
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The  Junior  Coal  Company  has  mines  on  the  Lozver  Kittan- 
ning  coal,  where  it  rises  above  the  grade  of  the  railroad  at  Junior 
Station,  four  miles  south  from  Belington,  and  there  A.  P.  Brady 
made  the  following  measurement: 

Ft.      In. 

Sandstone 

Coal  and  slate  mixed 

Coal  1'     9"  1 

Slate    0     2    | 

Coal  0     8    I 

Slate    1      0    1-...     8         6 

Coal  3      2     I 

Slate    0     8    i 

Coal  1      1    J 

Bntts  run  S.  78°  E. ;  Faces,  S.  12°  W. ;  Elevation,  1735  feet  A.  T. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows : 

Moisture     0.81 

Volatile    matter 28.73 

Fixed    carbon 61.98 

Ash    8.48 

Total 100.00 

Sulphur     1.07 

Phosphorus    O.Ol 

B.  T.  U.    (Wil.   Cal.) , 14080 

Only  the  two  lower  divisions  of  the  coal  were  in  the  sample 
analyzed.  A  sample  of  the  coke  manufactured  at  Junior  gave  the 
following  results  to  Prof.  Hite  and  his  assistants : 

Moisture     0.08 

Volatile    matter 0.90 

Fixed    carbon 84.97 

Ash 14.05 

Total 100.00 

Sulphur     0.94 

Phosphorus    0.018 

This  coke  is  first-class  in  every  respect  except  a  litllo  too 
nnich  ash.  The  Junior  roal  Company  also  operates  mines  and 
makes  coke  from  this  same  coal  at  TTarding.  Pandolpb  County, 
four  miles  above  Junior,  where  the  coal  lies  about  200  feet  above 
the  Valley  River.  A.  P.  Brady  made  llic  following  measurements 
there : 
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Ft.       In. 

Sandstone . . 

Slate     

Coal  0'     6"  1 

Slate    1      6    I 

Bone    coal 0      3    | 

Coal  1  10    I 

Slate    0     2    | 

Coal  0      3    I  ...   11         8 

Slate    " 0      5     I 

Coal  3      2     I 

Slate    0      6    I    , 

Coal  : 1      9     I 

Fire    clay 0      6     | 

Coal  0  10   J 

Butts  run  S.  82°  E. ;  Faces,  S.  8°  VV. 

Analysis  of  sample  from  only  the  two  lower  main  benches 
reported  by  Prof.  Hite  as  follows  : 

Moisture     0.74 

Volatile-  matter 30.38 

Fixed    carbon 59.59 

Ash 9.29 

Total   100.00 

Sulphur     1.65 

Phosphorus     0.023 

B.  T.  U.    (Wil.   Cal.) 13901 

A  sample  of  coke  made  in  the  Harding  ovens,  forty-eight 
hours  burning,  gave  the  following  analysis  according  to  Prof. 
Hite: 

Moisture 0.12 

Volatile    matter 0.87 

Fixed    carbon 82.62 

Ash 16.39 

Total    100.00 

Sulphur     1.24 

Phosphorus    0.034 


The  Maryland  Smokeless  Coal  Company  operates  the  Weaver 
mine,  on  Beaver  Creek,  Randolph  County,  where  A.  P.  Brady 
made  the  following  measurement  of  the  Upper  Freeport  coal : 


Ft.      In. 


Sandstone 
Slate     . . . . 


51,2 
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Ft.      In. 

Coal  3'     6"  1 

Draw    slate 0     4    | 

Coal  3      4    I-...     9         6 

Slate   0     4    I 

Coal   2      0    J 

Butts  run  S.  78°  E. ;  Faces,  S.  12°  W. ;  Greatest  rise,  south. 

A  sample  of  the  coal  and  coke  from  Weaver  gave  Prof.  Hite 
the  followinof : 


Coal. 

Moisture     0.62 

Volatile  matter 29.81 

Fixed    carbon 58.29 

Ash     1L28 


Total 100.00 

Sulphur    1.63 

Phosphorus     0.031 

B.  T.  U.   (Wil.  Cal.) 13785 


Coke. 

0.23 

1.10 

82.25 

16.42 

100.00 
1.24    - 
0.021 


Only  the  coal  from  the  two  lower  benches  was  in  the  sample 
taken  for  analysis,  since  the  upper  bench  is  apparently  not  mined. 

A  new  mine  opened  near  Monroe  Junction  is  operated  by  F. 
P.  Reese,  where  A.  P.  Brady  reports  the  following  structure : 


Coal  1'  4  " 

Bone    coal 0  Oi 

Coal  1  li 

Bone    coal 0  Oi 

Coal  0  3 

Bone    coal 0  0* 

Coal  3  2 

Slate    0  5 

Coal  1  8 

Fire    clay 0  6 

Coal   2  0 


Ft.      In. 


10 


Analysis  of  sample,  which  included  all  the  layers  of  coal  ex- 
cept the  "bottom",  reported  by  Prof.  Hite  as  follows : 

Moisture 0.63 

Volatile    matter 28.72 

Fixed    carbon 62.23 

Ash    8.42 


Total    100.00 

This  structure  appears  to  correspond  exactly  to  that  of  the 
Upper  Freeport  coal  in  Preston  County,  and  summarized  would 
appear  as  follows : 


WEST   VIRGINIA   GEOLOGICAL   SURVEY.  513. 

Ft.       In. 

"Top"   coal,   bom' 2'  10"  ] 

"Main  bench"  coal 3  2     | 

"Little"    slate 0  5     [...10        7 

"Mining   ply"   coal 1  8     f 

"Big"    slate , 0  6    | 

"Bottom"    coal 2  0   J 

This  "simulation"  of  the  Upper  Freeport  bed  structure  by 
the  Lower  Kittanning  Coal  was  doubtless  the  reason  why  Dr. 
Jno.  J.  Stevenson  first  identified  it  in  this  region  with  the  former 
seam,  an  error  which  as  explained  was  continued  by  the  writer  in 
Vol.  II,  although  Mr.  Jno.  T.  Davis,  General  Manager  of  the 
Junior  Coal  Company,  always  maintained  that  it  was  the  same 
as  the  "Davis  bed"  of  Tucker  County,  which  it  really  appears 
to  be. 

The  Davis  Collieries  Company  of  Elkins,  W.  Va.,  operates 
large  mines  on  this  Roaring  Creek,  or  Lower  Kittanning  coal  at 
Coalton  on  Roaring  Creek,  five  miles  above  the  mouth  of  the 
stream,  where  it  has  erected  one  of  the  best  and  most  modern 
mining  plants  in  the  State,  together  with  a  large  number  of  coke 
ovens  at  which  an  excellent  quality  of  coke  is  manufactured  of 
about  the  same  chemical  composition  as  that  made  at  Harding. 

Mr.  A.  P.  Brady  reports  the  following  structure  for  the 
Lower  Kittanning  coal  near  Coalton  : 

Ft.      In. 

Coal  0'  1  "  1 

Bone    coal 0  2      | 

Coal  2  2      I 

Slate 0  li    I-  . . .     7        7i 

Coal  3  4      I 

Slate    0  3      | 

Coal  1  6     J 

Butts  run  S.  80°  E. ;  Faces,  S.  10°  W.;  Elevation,  2250 'feet  A.  T. ; 
Greatest  rise,  S.  30°  E. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows : 

Moisture 0.69 

Volatile    matter 28.45 

Fixed   carbon 62.17 

Ash    8.69 

Total 100.00 

Sulphur     1.51 

Phosphorus    0.033 

B.  T.  U.  ' (Wil.   Cal.) 13656 
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The  writer  made  the  following  measurement  of  the  Roaring 

Creek  coal  at  the  Coalton  mine  : 

Ft.      In. 
1.     Shales,  bluish 3        o 

coal,  bony  at  top      0'  10  "  ] 
slate,  dark  0      1      | 

coal,  good  2      2      I 

Coal,  Roaring  Creek  ]  slate  0     0*    j- 8        2 

coal,  good  3      6      I 

slate,  gray  0      2i     | 

coal,  best  1     4     J 

These  sections  and  analyses  of  the  Lozver  Kittaiining  coal  in 
what  has  been  termed  the  "Roaring  Creek"  field,  reveal  a  coal 
bed  which  furnishes  six  to  seven  feet  of  good  fuel  after  the 
removal  of  the  slate  and  bony  partings.  It  also  makes  a  good 
coke  which  is  in  great  demand. 

Mr.  Hennen  also  sampled  the  Lozver  Kiftanning  coal  at  the 
new  mines  along  the  Tygarts  Valley  River  which  have  been 
opened  up  since  Vol.  II  was  published,  and  the  details  of  these 
measurements  will  now  be  given,  and  the  new  analyses  of  this 
coal  along  the  Valley  River  made  by  Hite  and  Patton  will  be 
found  in  Table  No.  9,  under  a  separate  heading. 

The  Roaring  Creek  coal,  or  Lozver  Kittanning  bed,  rises  out 
of  the  Tygarts  Valley  River  in  Taylor  County,  about  one  mile 
below  Cecil,  and  when  we  come  to  Cecil  Station  its  horizon  is 
about  100  feet  above  water  level.  It  has  been  opened  about  one- 
fourth  mile  east  from  Cecil  Station,  seven  miles  above  Grafton, 
by  the  Cecil  Coal  Company  of  Ravenna,  Ohio,  at  whose  Cecil 
mine  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Slate,  good  roof 

2.  Coa/,  medium  hard  1'     0"]    p„„,.-„„ /-,. ,^t, /-^„7  ,       -in 
„  y"     7    1            „„  .  n.      a     \  Koarinq  Lrcck  Loal 3       10 

3.  Coal,  bony,  6     to  0      ^     \  /t  t^-,,        •      \ 
,  n     1        ti  -to       (Lower  Ki    anning) 

4.  Coal,  soft  1      8    J  '  ^^ 

5.  Slate    

Elevation  (aneroid),  1100  feet  A.  T. ;  Greatest  rise,  S.  E. ;  Mine 
capacity  to  be  300  tons ;  Coal  to  be  used  for  coke,  steam  and  domestic 
purposes;  Authority  for  mine  data,  J.  E.  Hamilton,  mine  foreman;  Sample 
from  Nos.  2  and  4,  for  analysis  of  which  see  Table  No.  0,  page  528. 

The  coal  is  only  IS"  thick  for  a  considcralilc  distance  inside 
the  main  heading.  On  the  opposite  or  south  side  of  ihc  river 
this  coal  has  been  prospected  by  the  Ovorlmlt  Coal  &  Coke  Com- 
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pany  where  Mr.  Hennen  reports  it  as  having  the  following  struc- 
ture : 

Ft.      In. 

1.  Bony   coal 0'  10"  " 

2.  Coal,   good 1  8 

3.  Bony  coal 1  0    I...     6        4 

4.  Coal,   good 2      4    I 

5.  Fire    clay 0  2 

6.  Coal,   good 0      4   J 

This  is  at  the  end  of  the  east  prospect  heading,  while  that 
at  the  end  of  the  west  prospect  heading  shows  practically  the 
same  structure. 

The  Bakerstown  coal  has  been  mined  for  local  use  here  in 
the  tops  of  the  hills  on  both  sides  of  the  river,  many  years  ago, 
at  340  feet  above  the  level  of  the  Roaring  Creek  coal. 

The  Midland  Coal  and  Coke  Company  of  Philippi,  W.  Va., 
has  recently  sunk  a  shaft  to  the  Roaring  Creek  coal  on  the  west 
side  of  Tygarts  River,  three-quarters  mile  below  Hackers  Junc- 
tion, three  miles  below  Philippi,  Barbour  County,  where  it  has 
dipped  under  water  level,  and  there  Mr.  Hennen  obtained  the 
following  section  of  the  coal  and  overlying  beds  in  the  shaft : 

Ft.      In. 

1.  Sandstone,  hard 27        0 

2.  Coal,  with  partings,  Upper  Kittanning  coal : 5        8 

3.  Sandstone,  white,  very  hard 40        0 

4.  Slate,  good  roof 3        0 

5.  Coal,  soft  2'    0  "' 

6.  Coal,   bony  0     7 

7.  Coal,  soft  0      9 

8.  Bone  0       i 

9.  Coal,  soft  2     0 

Elevation  (aneroid),  1205  A.  T. ;  Greatest  rise,  S.  E. ;  Mine  capacity, 
200  tons ;  Men  employed,  32 ;  Coal  shipped  mostly  east  for  coke  and 
steam  purposes ;  Authority  for  mine  data,  Geo.  W.  Dawson,  mine  fore- 
man; Sample  from  Nos.  5,  7,  8,  and  9,  for  analysis  of  which  see  Table 
No.  9,  page  528. 

The  Midland  Company  has  100  beehive  ovens  and  60  of  them 
were  in  service  when  Mr.  Hennen  visited  this  mine,  June,  1907. 
A  sample  of  the  48-hour  coke  collected  at  that  time  from  the 
Midland  Company's  oven  yielded  the  following  results  to  Hite 
and  Patton : 


Roaring  Creek  coal 5        4i 

(Lower  Kittanning) 
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Moisture  0.95 

Volatile    matter 2.55 

Fixed    carbon 79.34 

Ash    17.26 

Sulphur     1.48 

Phosphorus    0.022 

The  ash  is  too  high  in  this  sample,  and  doubtless  much 
.greater  than  in  the  average  of  the  coke  that  it  is  possible  to  make 
from  this  coal  by  proper  care  in  separating  the  bone  from  the 
purer  coal. 

No.  2,  the  Upper  Kittanning  coal,  will  be  described  subse- 
quently. 

The  coals  rise  rapidly  south-eastward,  and  when  we  come  to 
Meriden,  one  mile  and  a  half  south,  at  the  mouth  of  Fords  Run, 
the  Roaring  Creek  coal  and  overlying  beds  come  to  the  surface, 
and  in  the  interval  No.  3  of  the  section  we  see  several  (4-5') 
feet -of  huffish  gray,  fresh  water  limestone  in  a  cut  along  the 
B.  &  O.  R.  R.,  about  15  feet  below  the  level  of  the  Upper  Kittan-^ 
ning  coal.  This  would  belong  at  the  same  horizon  as  the  Johns- 
town Cement  bed  of  Pennsylvania. 

In  Vol.  II,  this  Upper  Kittanning  coal,  at  40  feet  above  the 
Roaring  Creek  seam,  was  erroneously  referred  to  the  horizon  of 
the  Mahoning  coal,  here  at  Meriden,  and  at  Philippi,  a  mile  and 
a  half  above. 

The  Pennsylvania  Coal  and  Mining  Company  of  Pittsburg 
and  Belington  has  a  mine  on  this  coal  at  Adma  Station  on  the 
east  bank  of  Tygarts  River,  one  mile  below  the  mouth  of  Middle 
Fork  River,  eight  miles  above  Philippi,  Barbour  County,  and 
there  Mr.  Hennen  obtained  the  following  data: 

Ft.      In. 

1.  Sandstone,   good   roof,   visible 25        0 

2.  Coal,  soft  .3'     2"  ' 

3.  Slate,  gray,  2'  0"  to     0      1 

4.  Coal,   soft  0      8 

5.  Slate,   gray,  8"   to        0     2* 

6.  Coal,   soft,   12"   to         2      3 

7.  Slate,  gray  0     2 

8.  Coal,    harder  0     3 

Elevation  (aneroid),  1720  feet  A.  T.,  or  270  feet  above  the  R.  R.  grade 
at  Adina  (1451'.!);  Butt-s,  S.  70°  E. ;  Faces,  N.  20°  E. ;  Greatest  rise, 
S.  E. ;  Mine  capacity,  50  tons ;  Men  employed,  23 ;  Coal  used  for  steam 
purposes;  Sample  from  Nos.  2,  4  and  6,  for  analysis  of  which  see 
Table  No.  9,  page  528. 


Roaring  Creek  or 

Lower  Kittanning  coal 6        9.? 
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The  slates,  Nos.  3  and  5  often  swell  up  in  lenses  to  2  or  3 
feet  in  thickness  and  cut  out  much  of  the  coal,  and  sometimes  a 
"roll"  in  the  roof  will  cut  the  coal  almost  entirely  away. 

The  Condon  Coal  &  Coke  Company  and  the  Valley  Coal 
Company  both  have  mines  in  this  Roaring  Creek  coal  bed  along 
the  Tygarts  River  between  Adma  and  Belington,  but  both  have 
been  idle  for  two  years  or  more.  The  Valley  mine  is  at  the  ter- 
minus of  the  Belington  and  Northern  Railroad  on  the  west  bank 
of  the  river.  The  analysis  of  the  coal  at  Adma  shows  it  to  be 
high  in  ash,  and  this  is  probably  the  case  at  the  other  two  mines 
which  are  now  idle.  John  Ensminger,  blacksmith  for  the  Adma 
Company,  is  authority  for  the  mine  data. 

The  Miller  Coal  and  Coke  Company  of  Junior,  W.  Va.,  has 
a  mine  in  this  coal  at  Gage,  on  the  W.  Md.  R.  R.,  one  mile  east 
from  Junior,  and  there  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 


1 

Sandstone    

2. 

Coal,  bony  cannel 

0' 

10  "1 

3. 

Slaty  fire  clay,  1  ft. 

to 

1 

8 

4. 

Coal,  soft,  slightly  bony  at 

top  1 

8 

5. 

Bone,  i"  to 

0 

0* 

6. 

Coal,    soft 

1 

1 

Roaring  Creek 

7. 

Slate,  gray,  1'  6"  to 

0 

5 

^  (Lower  Kitfanning)  . .     7 

8. 

Coal,  soft,  0"  to 

0 

1 

9. 

Slate,   i"  to 

0 

1 

10. 

Coal,    soft 

1 

1 

11. 

Slate,    gray 

0 

34 

12. 

Coal,  soft 

0 

4* 

13. 

Slate    

74 


Elevation  (aneroid),  1810  A.  T.,  or  80  feet  above  railroad  grade  at 
Gage  Station ;  Butts,  N.  80°  E. ;  Faces,  S.  10°  E. ;  Greatest  rise,  S.  E. ; 
Mine  capacity,  150  tons ;  Men  employed,  35 ;  Coal  shipped  mostly  east 
for  steam  ^d  domestic  purposes.  Sample  Nos.  4,  5,  6  and  10,  for  an- 
alysis of  virhich  see  Table  No.  9,  page  528. 

The  coal  is  coked  by  this  same  company,  and  a  sample  of 
the  48-hour  coke  collected  by  Mr.  Hennen  yielded  the  following 
results  on  analysis  by  Hite  and  Patton : 

Moisture 0.35 

Volatile    matter 0.55 

Fixed   carbon 87.72 

Ash    11.38 

Sulphur     0.63 

Phosphorus     0.098 

As  we  follow  this  Roaring  Creek  coal  westward  along  the 
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line  of  the  Coal  and  Coke  Railway  from  the  Tygarts  River  it 
appears  to  split  up  with  many  partings,  and  also  to  deteriorate  in 
quality,  and  hence  although  its  horizon  is  above  water  level  all 
the  way  from  the  Tygarts  River  over  to  the  Middle  Fork  River 
and  on  to  the  Buckhannon  yet  no  attempts  have  been  made  to 
mine  this  coal  except  on  Grassy  Run,  two  miles  from  the  Buck- 
hannon River. 

At  Grove  Tunnel  on  the  Coal  &  Coke  Railroad,  two  miles 
and  a  half  west  from  Middle  Fork  River,  a  great  mass  of  inter- 
stratified  coal  and  shale  is  visible  at  both  the  east  and  west  por- 
tals, and  this  most  probably  belongs  at  the  horizon  of  the  Roaring 
Creek  Coal.  The  following  section  was  measured  at  these  por- 
tals: 

Ft.      In. 

Sandstone  in  roof  over  tunnel,  visible 2        0 

Cannel,   slate 3        0 

Coal,  bony                   2'     0"  )   rr.  .       nr-,,        •  .         „ 

Coal  good  2      0    }  ^Pf"''  Kinannmg 4        0 

Fire  clay 3        0 

Coal    0      10 

Fire  clay,  shales,  dark 8        0 

Black  slate  and  shale r 10        0 

Coal  0'     4" 

Cannel    slate  1      8 

Coal,   good  1     2 

Coal  and  slate  0    10 

Fire  clay  shale  0      6 

Coal,   good  1      8 

Fire  clay,  impure 10        0 

Sandstone,  flaggy 5        0 

Sandstone,   massive 5        0 

Coaly   slate  0'    4"! 

Coal,good  1      6    \ciarion 3        4 

Bone  0      6    | 

Coal  and  slate  1      0    J  » 

Elevation,    Railroad   grade    and    base    of    section    at    western    portal 
Groves  tunnel,  1991  A.  T. 

The  portion  of  this  exposure  from  the  top  down  to  base  of 
the  Roaring  Creek  coal  is  visible  at  the  eastern  portal  of  the 
tunnel,  and  the  rest  of  it  at  the  western  portal,  where  we  see  a 
very  massive  sandstone  beginning  at  20  feet  above  the  top  of 
the  section,  and  extending  to  the  summit  of  the  hill  at  100  feet 
above  the  railroad  grade. 

The  coal  bed  at  22  feet  above  the  Roaring  Creek  scam  is 
evidently  the  same  as  a  bed  of  similar  thickness  often  known  as 
the  "f-our-Fimt"  scant,  which  is  generally  present  along  Tygarts 


Roaring  Creek 

(Lower  Kittanning) 6 
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River  at  30  to  50  feet  (usually  about  40')  above  the  Roaring 
Creek  coal,  and  which  the  writer  correlates,  provisionally  with 
the  Upper  Kittanning  coal  of  the  Allegheny  series.  The  interval 
between  it  and  the  Roaring  Creek  coal  at  the  Groves  Tunnel  is 
much  reduced. 

The  coal  at  the  bottom  of  the  section  appears  to  represent  the 
bed  that  frequently  occurs  30  to  25  feet  below  the  Roaring  Creek 
coal,  and  which  the  Maryland  Smokeless  Coal  Company  once  at- 
tempted to  mine  (but  has  now  abandoned)  near  Leiter,  on  the 
Tygarts  River,  along  the  Coal  and  Coke  Railway,  at  23  feet  below 
the  Roaring  Creek  seam. 

This  coal  appears  to  be  the  representative  of  the  Clarion  bed, 
and  it  is  possible  that  the  rock  interval  between  it  and  the  Roar- 
ing Creek  coal  may  sometimes  practically  disappear,  and  then 
this  coal  would  become  a  portion  of  the  Roaring  Creek  seam, 
especially  when  the  latter  is  very  thick.  It  is  described  under 
the  name  of  "Middle  Freeport"  on  page  461,  Volume  II.  When 
sandstone  overlies  this  coal,  it  generally  has  a  peculiar  flaggy  and 
thin  bedded  structure  which  is  well  shown  at  many  cuts  along 
the  Coal  &  Coke  Railway  between  Leiter  and  Sago,  a  very  fine 
exposure  of  the  same  being  about  one  mile  east  from  the  latter 
station  where  the  railway  approaches  the  Buckhannon  River. 

This  is  most  probably  the  same  coal  horison  which  often 
makes  its  appearance  in  the  Great  Kanawha  Valley  at  40  to  50 
feet  above  the  Kanawha  Black  Flint,  and  has  so  frequently  been 
mistaken  for  the  "No.  5  Block"  coal  which  overlies  it. 

Just  west  from  Shipman  Tunnel,  two  miles  and  a  half  west 

from  Groves  Tunnel,  on  the  Coal  &  Coke  Railway  this  coal  has 
been  mined  to  a  small  extent  for  use  in  the  railway  construction 
plant  for  the  tunnel,  cuts,  etc.,  and  there  we  get  the  following 
section : 

Ft.      In. 

Sandstone,   massive 10        0 

Coal 3'       4"  " 

Fire  clay 1        8 

Shales  and  fire  clay 4         0 

Coal  1'     8"  1  [  ...   15 

Black  slate  1      2    1  Roaring  Creek 

Coal  1      6    |-  (Lower 

Slate,  with  3"  coal  in  center  1     3    (  Kittanning)  . .     6        7 

Coal,  visible  1     0   J 
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Whether  all  of  the  coal  in  this  section  belongs  to  the  Roaring 
Creek  bed  proper,  or  whether  the  3'  4"  of  coal  at  the  top  is  the 
same  as  the  4'  of  coal  at  the  top  of  the  section  at  Groves  Tunnel 
it  is  impossible  to  say.  If  the  latter  supposition  could  be  true, 
then  the  interval  of  22  feet  in  the  preceeding  section  has  here 
thinned  to  only  5  feet  8  inches. 

The  elevation  of  the  base  of  this  section  is  about  1740'  A.  T. 
since  the  railroad  grade  at  the  Shipman  Tunnel  is  1791'  A.  T. 
and  the  bottom  of  the  coal  is  approximately  51  feet  lower. 

This  coal  passes  under  water  level  west  from  Shipman  Tun- 
nel along  the  Coal  &  Coke  Railway,  and  does  not  come  out  to 
daylight  again  until  we  reach  the  waters  of  Grassy  Run,  about 
one  mile  from  the  Buckhannon  River  and  two  miles  from  Sago, 
where  the  following  exposure  occurs  on  the  land  of  Dr.  Orr : 

Ft.      In. 
Coal,  bonj^  2'     0"  1 

Coal,  good  2     4    L 11      10 

Bony  coal  and  shale  5      0    \ 
Coal,  good  2      6   J 

Concealed    5        0 

Sandstone,  very  massive 

This  is  near  Strader  where  an  attempt  has  been  made  to 
mine  the  Roaring  Creek  coal,  but  with  indifferent  success  on 
account  of  the  large  amount  of  waste  material  to  be  handled. 

At  the  Sago  Station  of  the  Coal  and  Coke  Railway  the  top 
members  of  the  Roaring  Creek  coal  are  visible  in  a  cut  near  rail- 
way grade  which  is  there  14n9  feeet  A.  T. 

In  Vol.  II,  the  descriptions  on  pages  439  to  455  inclusive, 
although  attributed  to  the  Upper  Freeport  coal,  all  belong  to  this 
Roaring  Creek,  or  Loiver  Kittanning  coal,  and  the  reader  is 
referred  to  the  same  for  the  character  of  this  bed  along  the  Buck- 
hannon and  across  to  the  Little  Kanawha  and  Elk  Rivers. 

Mr.  P.  Queen,  agent  for  Kimble  r.ros.  wlio  own  some  coal 
lands  below  Ten  Mile  Station  on  the  Buckhannon,  collected  a 
sample  of  the  Roaring  Creek  coal  from  near  the  Eeckes  opening 
th^rc  which  yielded  the  following  results  on  analysis  by  Hite  and 
Fatten : 
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Proximate.  Ultimate. 

Moisture    0.60  Carbon    73.91 

Volatile   matter 31.60  Hydrogen   4.64 

Fixed  carbon 56.18  Oxygen 7.76 

Ash    11.62  Nitrogen   1.32 

Sulphur    0.75 

Total    100.00  Ash    11.62 


Sulphur  1.20  Total 100.00 

Phosphorus    0.011 

Calorimeter  B.  T.  U 13,432 

Calculated  B.  T.  U 13,055 

This  sample  was  from  the  crop,  and  if  the  coal  improves  as 
it  should  under  cover,  it  would  appear  to  be  a  very  fair  coal. 

This  same  coal  is  mined  for  local  use  on  the  Alexander  and 
Eastern  Railway,  at  the  Alexander  Lumber  Company's  Mills 
near  Alexander,  Upshur  County,  where  only  one  ply  of  the  coal 
is  operated.  A  sample  of  this  coal  was  sent  the  Survey  by  Mr. 
O.  A.  Annan,  through  the  courtesy  of  Hon.  Chas.  Hart,  of  Clarks- 
burg, which  yielded  the  following  results  on  analysis  by  Hite  and 
Patton : 

Moisture ." 1.04 

Volatile    matter 34.08 

Fixed    carbon 58.44 

Ash 6.44 


Total     100.00 

Sulphur 0.70 

Phosphorus 0.007 

The  coal  is  3  feet  thick  and  without  partings.  The  analysis 
shows  it  would  yield  a  first-class  coke,  since  it  is  low  in  both  Sul- 
phur and  phosphorus,  and  has  about  the  correct  amount  of  ash 
for  a  good  coking  coal. 

Mr.  Annan  coked  some  of  this  coal  in  a  crude  way,  and  the 
sample  sent  the  Survey  looks  very  bright,  having  an  excellent 
cell  structure. 

A  section  of  the  entire  coal  bed  and  associated  rocks  at  the 
Alexander  locality  is  given  on  page  445,  Volume  H,  West  Vir- 
ginia Geological  Survey. 

There  is  a  large  area  of  this  coal  of  good  thickness  and 
quality  across  from  the  Buckhannon  River  to  the  heads  of  the 
several  branches  of  the  Little  Kanawha. 

One  of  the  local  mines  on  this  bed  known  as  the  McKissic 
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Bank  on  Lynn  Camp  Branch  of  the  Little  Kanawha  River  near 
Kanawha  Head  was  recently  sampled  by  Mr,  W.  W.  Bruce  of 
Buckhannon,  who  gives  the  following  as  the  bed  structure  at  the 
end  of  the  heading  where  the  coal  was  sampled : 

Ft.      In. 

Coal  4'     7" 

Parting  0      2     }- 10         3 

Coal  5     6 

Hite  and  Patton  report  the  following  analysis  for  the  sample 
of  the  McKissic  coal  sent  by  Mr.  Bruce : 

Moisture 1.06 

Volatile    matter 38.18 

Fixed    carbon 53.79 

Ash 6.97 

Total 100.00 

Sulphur     2.16 

Phosphorus    0.003 

ThisRoaring  Creek  coal  is  mined  on  Elk  River  below  Pal- 
mer, Braxton  County,  by  the  West  Virginia  Midland  Railroad 
Company,  for  use  on  its  engines,  and  there  the  writer  measured 
the  following  section: 

Ft.     In, 

1.     Slate,  good  roof 

'  coal,  hard,  bony  at  top  0'     8' 

slate,  dark  0     5 

coal,  good  1      2 

coal,  bony  0      3 

coal,  good,  hard  1     4 

"mother"  coal  0      2    J  [ 14'    6" 

3.     Sandstone,  fine  grained 2 

,      ^     ,  f  coal,  hard         2'     0" " 

T  R       u      shale,  gray        3      0 

Lower  Bench  \^^^l'^^^^l^       3     0   _ 

5.  Concealed,  mostly  massive  sandstone 60  0 

6.  Sandstone,  very  hard  and  massive 80  0 

7.  Concealed  and  sandy  shales 60  0 

8.  Sandstone,  massive 25  0 

9.  Concealed,  with  coal  2'  to  3'  thick  (Winifrede 

horizon^  to  Elk  River 40        0 

A  sample  of  coal  from  the  upper  bench  (the  only  portion 
mined)  of  the  Roaring  Creek  bed,  excluding  the  slate  and  bone 
which  are  separated  in  mining,  yielded  the  following  results  to 
T  lite  and  Patton  : 


Coal, 
Upper  Bench 
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Proximate.  Ultimate. 

Moisture    1.40        Carbon   82.19 

Volatile  matter 33.30        Hydrogen   4.51 

Fixed  carbon 58.86        Oxygen    4.95 

Ash    6.44        Nitrogen    1.17 

Sulphur    0.74 

Total    100.00        Ash    6.44 

Sulphur    0.74  

Phosphorus    0.009  Total    100.00 

Calorimeter  B.   T.  U 14,461 

Calculated  B.  T.  U 14,396 

These  analyses  reveal  a  coal  of  most  excellent  quality  and 
one  that  would  make  good  coke. 

A  sample  of  this  coal  was  coked  by  the  Elkins  Coal  and 
Coke  Company  at  its  plant  on  Deckers  Creek,  near  Morgantown, 
and  Mr.  J.  W.  Knowlton,  the  chemist  for  that  company,  reports 
the  following  analyses  of  both  the  coal  and  coke,  as  kindly  given 
the  Survey  by  Mr.  Geo.  A.  Heckmer,  General  Manager  of  the 
West  Virginia  Midland  Railroad  Company: 

Coal.  Coke. 

Volatile  matter 35.04  1.22 

Fixed  carbon 56.88  85.24 

Ash    8.08  13.54 


Totals    ■ 100.00  100.00 

Sulphur    0.98  0.85 

Phosphorus    r 0.017 

The  ash  in  this  coke  could  doubtless  be  much  reduced  by 
more  care  in  eliminating  the  slate  and  bone  than  was  done  in 
getting  this  sample  for  coking. 

As  we  pass  down  the  Elk  from  Palmer  the  Roaring  Creek 
coal  descends  to  a  lower  level  westward,  and  when  we  come  to 
the  mouth  of  Wolf  Creek,  three  miles  above  Sutton,  it  has  de- 
clined to  the  level  of  the  public  road  about  40  feet  above  Elk 
River  where  one  of  its  divisions  has  long  been  mined  for  local 
use.  The  coal  passes  under  Elk,  one  mile  below  the  mouth  of 
Woif  Creek,  and  does  not  reappear  above  the  same  until  the 
Braxton  County  line  is  crossed  below  the  mouth  of  Duck  Creek. 

As  we  go  up  Wolf  Creek  the  rocks  rise  faster  than  the 
stream  and  the  Roaring  Creek  coal  soon  gets  high  up  in  the  hills. 
It  has  recently  been  prospected  by  Messrs.  Frankenberger, 
Dyer,  and  others  from  Charleston,  and  one  of  these  prospect 
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openings  at  3  to  4  miles  up  Wolf  Creek  was  carefully  measured 
and  sampled  by  Mr.  H.  H.  Davis,  the  veteran  coal  operator  and 
mining  expert  of  Charleston,  who  reports  the  bed  structure  of  the 
coal  as  follows : 

Ft.      In. 

Sandstone,  massive 

Coal  1'     0 


Slate 

0 

3 

Coal 

0 

8 

"Niggerhead" 

0 

2 

Bony  coal 

0 

8 

Coal,  splint 

2 

oi 

9i 


The  sample  collected  by  Mr.  Davis  was  analyzed  by  Mr.  Lei- 
cester Patton,  Assistant  Chemist  of  the  Survey,  who,  according 
to  Mr.  Davis,  reported  to  him  the  following  results : 

Moisture    1.30 

Volatile  matter 30.00 

Fixed  carbon 59.28 

Ash   9.42 

Total 100.00 

Sulphur    0.70 

Phosphorus    0.0028 

From  Wolf  Creek  this  coal  is  easily  traced  by  local  coal 
banks,  and  the  great  Roaring  Creek  sandstone  which  closely 
underlies  it,  across  to  the  waters  of  both  Little  and  Big  Birch 
Rivers  and  on  to  the  heads  of  Anthony,  Poplar,  and  Beaver 
Creeks,  where  it  covers  a  large  area  in  the  summits  just  north 
from  Tioga  in  both  Nicholas  and  Webster  Counties. 

The  Tioga  Lumber  Company  operates  a  mine  in  this  coal  on 
one  of  the  branches  of  Beaver  Creek,  two  miles  north-west  from 
Tioga,  and  there  Mr.  Hennen  secured  the  following  data : 


1.  Sandstone   

2.  Coal,  semi-splint  0'  10  " 

3.  Coal,  hard  gray  splint  1      7 

4.  Coal,  semi-splint            1      4* 
.5.  Shale,  blue                      0      1 
0.  Coal,  splint,  8"  to           1      3 
7.  Slate   


Ft.      In. 


li 


Elevation  f aneroid),  2300  feet  A.  T. ;  Greatest  rise,  south-east;  Coal 
not  yet  shipped  for  commercial  purposes,  but  used  entirely  by  the  Tioga 
Lumlior  Company  in  its  locomotives  and  in  its  plant,  where  it  gives  ex- 
cellent results.     Only  3  or   t  men  work  in  the  mine,  which  lias  just  recently 
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been  opened;  Sample  for  analysis  from  Nos.  2,  3,  4,  and  6,  which  yielded 
the  following  results  to  Hite  and  Patten: 


Proximate. 


Ultimate. 


Air      Cor.  for 
Dried.       Mois. 


Moisture  1.05 

Volatile  matter 32.01 

Fixed  carbon 54.56 

Ash    12.38 


Totals    100.00 


2.20 
31.64 
53.92 
12.24 

100.00 


Carbon    78.00 

Hydrogen    3.92 

Oxygen    3.63 

Nitrogen     1.00 

Sulphur     1.07 

Ash     12.38 


Air      Cor.  for 

Dried.      Mois. 

77.10 

4.05 

4.56 

0.99 

1.06 

12.24 


Sulphur 1.07  1.06  Totals     100.00        100.00 

Phosphorus    0.011  0.011      Calorimeter  B.  T.  U 13,472 

Calculated  B.  T.  U 1339 

The  ash  contents  are  rather  high  in  this  analysis,  and  it  is 
probably  largely  due  to  the  fact  that  the  coal  opening  is  yet  near 
the  crop. 

The  Roaring  Creek  coal  can  be  traced  across  Nicholas,  Brax- 
ton and  Clay  Counties  through  a  series  of  local  coal  banks  and 
prospect  openings  to  the  Great  Kanawha  River  in  Kanawha  and 
Fayette  Counties,  where  it  has  long  been  mined  for  commercial 
purposes  under  the  name  of  "No.  5  Block",  North  Coalhurg, 
Mason,  etc.,  yielding  a  superior  quality  of  semi-splint  or  "block" 
coal,  which,  being  high  in  volatile  matter,  low  ip  sulphur,  with 
ash  not  excessive,  and  coming  from  the  mine  in  both  large  and 
small  "blocks"  that  withstand  well  the  "wear  and  tear"  of  trans- 
portation, has  acquired  a  splendid  reputation  as  a  general  steam 
and  domestic  fuel.  It  is  always  a  multiple  bed,  in  the  Kariawha 
region,  and  at  times  some  of  its  members  may  become  separated 
from  each  other  by  many  feet  of  shales  and  sandstone,  this  being 
especially  true  of  the  bottom  division  of  the  coal  which  is  often 
quite  impure  and  seldom  mined.  Owing  to  the  fact  that  the 
rock  interval  separating  this  "No.  5  Block"  coal  and  the  under- 
lying Kanawha  Black  Flint  is  subject  to  great  variations  in  thick- 
ness, decreasing  at  times  to  60  feet  or  less,  and  then  again  thick- 
enino-  up  to  175  feet  or  more  as  at  North  Coalhurg,  it  is  popularly 
supposed  that  the  No.  5  Block  coal  of  the  Montgomery  region  is 
not  the  same  bed  as  the  North  Coalhurg  seam,  but  underlies  it  by 
80  to  90  feet.  This  conclusion,  however,  which  was  formerly 
(Vol.   li)    shared  by  the  writer  now  appears  to  be  erroneous 
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judged  by  the  bed  structure  and  character  of  the  coal.  True, 
there  is  often  another  seam  of  coal  between  the  North  Coalburg 
bed  and  the  Kanaivha  Black  Flint,  but  I  have  been  unable  to  find 
any  locality  where  it  has  been  mined  in  the  Kanawha  Valley, 
and  when  it  does  occur  it  is  a  curly,  impure  bed,  often  with  a 
sandstone  roof  and  floor  as  well.  Hence  the  most  probable  view 
is  that  this  lower  coal  is  identical  with  the  impure  coal  often  found 
below  the  Roaring  Creek  bed  in  Barbour  and  Randolph  Counties, 
and  which  the  writer  has  referred  to  the  Clarion  coal  horizon. 
The  bed  structure,  including  character  of  coal,  bones,  slates, 
etc.,  is  so  similar  at  most  of  the  commercial  mines  on  the  'Wo.  5 
Block  coal"  in  the  Kanawha  region,  that  whether  the  bed  be 
60-75  feet,  or  150  to  180  feet  above  the  Kanazuha  Black  Flint 
it  would  appear  to  be  one  and  the  same  coal  bed,  and  wherever 
as  near  Crescent  a  bed  has  been  mined  above  ''No.  5  Block"  it  is 
always  single  bedded,  and  entirely  different  in  character  from 
the  North  Coalburg  bed  which  the  writer  regards  as  the  same 
coal  as  the  one  which  is  called  "No.  5  Block"  at  only  60  to  70 
feet  above  the  Black  Flint  in  the  Crescent  and  Montgomery 
regions. 

This  No,  5  Block  coal  was  erroneously  referred  to  the  hori- 
zon of  the  Brush  Creek  coal  of  the  Conemaugh  series  in  Volume 
II,  and  -the  following  measurements  and  analyses  are  given  for 
it  along  the  Kanawha  Valley,  on  pages  319  and  320  of  that 
volume : 

The  No,  5  Block  coal  is  operated  in  the  summit  of  the  moun- 
tain at  ]\Tt.  Carbon,  by  the  Great  Kanawha  Colliery  Company, 
and  there  A.  P.  Brady  measured  the  following  section : 

Ft.      In. 

Sandstone   

Coal  1'     4"! 

Fire  clay  0     4 

"Block"  coal    0      S 
Slate  trace 
"Block"  coal    6     0 

Elevation,  20fi0  feet  A.  T. 

The  analysis  of  the  sample  is  reported  by  Prof.  Hite  as 
follows : 

Moi-^turc    1.20 

Volatile  matter .33.36 
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Fixed    carbon 60.46 

Ash 4.98 


Total    - 100.00 

Sulphur 0.76 

Phosphorus    0.004 

The  coal  is  shipped  north  and  west  by  the  C.  &  O.  R.  R. 
for  steam  purposes. 

The  Carver  Bros,  have  a  mine  in  this  coal  one-half  mile 
west  of  Eagie,  Fayette  County,  two  miles  below  Mt.  Carbon, 
where  A.  P.  Brady  reports  the  following : 

Ft.      In.^ 

Sandstone   

Coal    0        3 

Slate,  10'  to 20         0 

f  "gas"   coal         1'    7  "  1 

"JVo.  5  5/oc^"-{  slate  0      li    )■ 7        6i 

["block"  coal       5    10     J 

Elevation,  1639  feet  A.  T.,  or  1000  feet  above  the  C.  &  O.  R.  R.  grade. 

The  analysis  of  the  sample  is  reported  by  Prof.  Hite  as  follows : 

Moisture    0.84 

Volatile  matter 37.78 

Fixed    carbon 57.08 

Ash 4.30 


Total    100.00 

Sulphur    0.84 

Phosphorus     0.004 

Mr.  W.  R.  Johnsen  mines  the  coal  at  Crescent,  a  mile  below 
the  last  locality,  and  there  A.  P.  Brady  reports  the  following 
structure : 

Ft.      In. 

Sandstone    

"Draw"  slate 1        6 

r  top  coal,  left  up  1'     0" 

I  slate  0     3 

"No.  5  Block"  ]  coal   '  0    11 

slate  0     1 

[  block  coal  5      2 

Elevation,  1593  feet  A.  T. 

Analysis  of  sample,  reported  by  Prof.  Hite'^s  follows : 

Moisture    1.11 

Volatile    matter 34.63 

Fixed    c?rbon 59.07 
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Ash  5.19 

Total    100.00 

Sulphur    0.74 

Phosphorus    0.01 

Here  the  thick  overlying  slate  of  the  previous  section  has 
thinned  to  only  a  few  inches. 

The  Davis  Gordon  Company  mines  this  coal  in  the  same 

region  between  Eagle  and  Montgomery,  and  there  A.  P.  Brady 

measured  the  following  succession  : 

Ft.      In. 

Sandstone   •. 

Draw    slate 0        6 

["hard    ("block")    coal       0'     Si"] 

"A'/i    c  Ri^^v' J  slate  0      1      [ 5        7i 

ho.  5  Block    <^^^^   ("block")    coal       4     0 

[  "gas"  coal  0    10     J 

Elevation,  1584  feet  A.  T. 

Analysis  of  sample  reported  by  Prof.  Hite  as  follows : 

Moisture    1.07 

Volatile   matter 34.46 

Fixed    carbon 59.31 

Ash 5.16 

Total    100.00 

Sulphur    0.77 

Phosphorus    0.004 

These  analyses  all  reveal  a  coal  of  great  excellence,  beini.;- 
very  low  in  both  ash  and  sulphur  and  high  in  fixed  carbon.  It 
is  greatly  prized  as  a  steam  coal,  and  bears  transportation  ex- 
tremely well.  The  coal  from  all  of  these  mines  is  sent  to  market 
both  east  and  west  over  the  C.  &  O.  R.  R.,  being  carried  down 
to  its  grade  over  long,  steep  inclines,  1000  feet  in  vertical  eleva- 
tion. 

This  same  North  Coalburg  coal  or  "No.  j  Block"  was  also 
described  and  analyses  of  the  same  given  under  the  name  Mason 
coal  on  pages  286  to  289,  and  300  to  303  of  Volume  II,  West 
Virginia  Geological  Survey. 

Ray  V.  Hennen  has  examined  this  same  coal  at  10  different 
mines  in  the  Kanawha  region  getting  the  details  of  bed  struc- 
ture, and  collecting  samples  for  analysis,  the  results  of  which  by 
Hite  and  Patton  are  given  along  with  the  analyses  of  the  same 
coal  in  the  Roaring  Creek  field,  and  the  North  Potomac  region, 
as  exhibited  in  the  followintr  Tabic  No.  0  : 


TABLE  NO.  9  OF  ANALYSES,  COALS  FROM  THE  ALLEGHENY  FORMATION. 


Air  Dried  Samples. 


PROXIMATE. 


ULTIMATE. 


Lower  Kittanning  Coal. 
North  fotomac  Region. 
Nos.  Mois.  V.  M.     F.  C.  Phos.  Ash. 

1    0.83     17.37     70.89     .028  10.91 

8    1.10     14.20     72.37     .008  12.33 

8    0.72      14.93      69.88     .021   14.47 

4    0.90      14.05     72.65      .084   12.40 

6    1.45     14.00     75.16     .026     9.39 

Average  ..1.00     14.91     72.19     .033  11.90 


Calo. 

Calcu. 

Sul. 

C. 

H. 

0. 

N. 

B.T.U. 

B.T.U. 

1.66 

77.89 

4.11 

4.32 

1.11 

14131 

13610 

3.62 

73.74 

4.30 

5.06 

1.05 

13094 

13149 

3.76 

73.36 

4.08 

3.35 

0.98 

13500 

13093 

3.02 

75.14 

4.56 

3.83 

1.05 

13685 

13579 

1.22 

80.00 

4.17 

4.11 

1.28 

14226 

13965 

Roaring  Creek. 

Lower  Kittanning  Coal. 

6    0.95     29.21  60.91 

7    1.25     30.07  57.26 

8    0.86     32.27  54.86 

9    ..1.06  '  29.26  59.10 

Average  ..U)3     30.20  57.78 


.008  8.93 

.007  11.42 

.009  12.02 

0.32  10.58 

.014  10.74 


3.38 
2.88 
1.80 
1.55 
2.4U 


77.77  4.94  3.96 

74.99  4.48  5.11 

73.58  4.44  7.07 

74.77  4.66  7.38 


1.02 
1.12 
1.09 
1.16 


14324 
13730 
13400 
13730 


75.28  4.60  5.88  1.19  13796 


No.  i  Block,  Lower  Kittanning  Coal. 

10    1.25  35.20      66.86  .006      6.69  1.34 

11    0.80  38.80     50.42  .012     9.98  3.26 

12    1.90  33.76     52.76  .006   11.59  1.24 

18    0.86  34.16     64.23  .007  10.77  1.26 

14    1.65  31.66     66.02  .016  10.68  0.76 

16    1.60  34.20     68  90  .008     6.30  0.56 

16    1.60  33.95      55.76  .007     8.79  0.84 

17    1.90  31.50     00.28  .007     6.32  0.59 

18    1.30  34.22      61.43  .003     3.05  0.76 

19    3.00  37.02 61.60  .006     8.38  1.67 

Average  ..1.56  34.44     55.82  .007     8.15  1.23 

Upper  Kittanning  Coal 

80    1.20  30.60     66.45  .021  11.85  3.67 

Upper  Freeport  Coal. 

21    1.30  34.80     66.42  .025     7.48  0.99 

82    1.70  28.33      63.90  .005      6.07  1.22 

23    1.55  26.90     65.17  .022     6.38  0.89 

84    1.30  28.10     03.84  .023      6.76  1.30 

26    1.00  35.00      54.4(i  .009      9.54  4.53 

26    0.90  36.68     53.03  .013     9.39  1.41 

Average  ..1.89  31.63     69.47  .016     7.60  1.78 


76.33  5.07 

72.12  4.60 
70.91  4.57 
74.29  4.62 

74.13  4.02 
76.33  4.91 
74.77  4.77 
76.64  4.89 
80.93  4.81 
75.13  4.59 


10.44 
9.08 

10.74 
7.99 
9.12 

11.69 
9.75 

10.66 
9.22 
9.17 


1.13 
0.96 
0.95 
1.07 
1.29 
1.21 
1.08 
1.12 
1.23 
1.06 


13605 
13080 
12920 
13150 
13063 
13896 
13490 
13774 
14397 
12976 


76.06  4.68  9.78  1.83  13434 


77.73  6.00  8.08 

80.02  4.90  7.27 

79.09  5.00  7.76 

80.41  4.91  6.41 

73.04  4.78  7.01 

75.14  4.93  7.93 


1.11 

13883 

13804 

0.99 

14135 

14143 

1.28 

14151 

14026 

1.21 

14515 

14373 

1  ro 

13706 

13223 

1.20 

13781 

13368 

77.67     4.98     7.84     1.14     14088 


Upper  Freeport  Coal. 

North  Potomac  Region. 

87  0.83  14.07  75.11 

88  1.00  14.95  76.27 

29  1.25  14.96  76.08 

80  0.65  14.75  74.92 

Average  ..0.93  14.68  76.34 


.026 

9.99 

2.11 

78.33 

4.28 

4.10 

.010 

7.78 

0.80 

81.52 

4.56 

4.03 

.003 

8.72 

1.90 

80.00 

4.75 

3.44 

.016 

9.68 

1.45 

80.00 

4.78 

8.98 

8.63  76.08  4.84  4.13  1.08  13787  13477 


14202 
13405 
12985 
13193 
13446 


13343 
12764 
12373 
13098 
12598 
13263 
13108 
13352 
14068 
13086 
13105 


70.78  4.66  8.26  1.06  13166  18618 


1.19  14204  13811 

1.31  14817  14409 

1.19  14952  14395 

1.17  14710  14439 


Same  Samples  Corrected  for  Moisture. 


PROXIMATE. 


ULTIMATE. 


Lower  Kittanning  Coal. 

North  Potomac  Region.  . 

Nos.  Mois.  V.  M.     F.  C.  Phos.  .'\sh. 

1    1.65      17.23     70.30  .028   10.82 

2    1.56      14.14      72.12  .008   12.28 

3    1.52      14.81      69.32  .021   14.35 

4    1.70     13.94     72.06  .084   12.30 

6    2.63      13.83     74.26  .025      9.28 

Average  ..1.81     14.79     71.61  .033  11.80 


Sul. 
1.65 
3.50 
3.73 
3.00 
1.21 


C.         H. 
77.25     4.20 


Calo.  Calcu. 
N.  B.T.U.  B.T.U. 
1.10     14014     13583 


Roaring  Creek. 

Lower  Kittanning  Coal. 

6    1.47     29.06  60.68 

7    2.21     29.78  56.70 

S    1.29     32.13  54.61 

•J    1.78     29.06  58.66 

.\verage  ..1.69     30.00  67.64     .014  10.67 


.008  8.89 

.007  11.31 

.009  11.97 

.032  10.51 


3.36 
2.85 
1.80 
1.54 
2.39 


73.40  4.30  5.42  1.05  13039  13093 

72.77  4.17  4.01  0.97  13392  18003 

74.53  4.65  4.48  1.04  13674  13500 

79.04  4.30  6.07  1.10  14066  18820 

76.40  4.88  4.79  1.06  18616  13888 


77.37  5.00  4.37  1.01  14250  14152 

74.25  4.59  5.89  1.11  13597  13308 

73.26  4.49  7.39  1.09  13341  12944 
74.24  4.64  7.92  1.16  13642  13111 
74.78  4.68  6.89  1.09  18707  18877 


No.  5  Block,  Lower  Kittanning  Coal. 


11  ... 

12  ..  . 

13  ... 

...0.96 

34.11 

54.17 

.007 

10.76 

1.26 

74.21 

4.63  8 

07 

1.07 

13136 

13090 

14  ... 

.  ..1.99 

31.54 

55.83 

.015 

10.64 

0.76 

73.87 

4.06  9 

38 

1.29 

13017 

12688 

15  ..  . 

...1.89 

34.10 

68.73 

.008 

5.28 

0.56 

76.11 

4.94  11 

90 

1.21 

13855 

13224 

16  ... 

...1.67 

33.89 

55.66 

.007 

8.78 

0.84 

74.64 

4.79  9 

87 

l.OS 

13467 

13096 

17  ... 

...2.84 

31.20 

59.70 

.009 

6.26 

0.59 

75.91 

5.00  11 

35 

1.11 

13642 

13276 

18  ... 

19  ... 

...1.49 

34.16 

61.31 

.003 

3.04 

0.76 

80.78 

4.83  9 

36 

1.23 

14369 

14049 

Average  ..1.81 

33.17 

57.56 

.008 

7.46 

0.79 

75.92 

4.71  9 

09 

i.ia 

18681 

18217 

Upper  Kittanning  Coal. 
20    2.11      30.23     55.92      .02111.74      3.54 


8.96     1.04     13045     126.30 


Upper  Freeport  Coal. 


22 


24 
25 
26 
Average 


'.1.64 
.1.18 

28.6i 
34.93 

63.6i 
54.37 

.023 
.009 

6.74 
9.52 

1.30 
4.53 

80.14 
72.91 

4.96 
4.80 

5.66 
7.14 

1.21 
1.10 

14466 
13681 

i  4.335 
13212 

.1.41 

31.47 

58.99 

.016 

8.13 

8.91 

76.58 

4.87 

6.40 

I.IS 

14073 

13778 

.027     9.04      1.66      79.96      4.69     3.62      1.21      14670     14263 


up 

No 

27  

28  

29  

per  Freeport  Coal. 
rth  Potomac  Region. 
.1.77  13.94  74.39 
.1.34  14.90  76.01 
.1.76  14.87  74.09 
.0.89   14.71   74.74 

.020 
.010 
.003 
.016 

9.90 
7.76 
8.68 
9.66 

2.09 
0.80 
1.89 
1.46 

77.69 
81.24 
79.68 
79.81 

4.39 
4.60 
4.81 
4.81 

4.85 
4.30 
3.86 
3.10 

1.18 
1.31 
1.18 
1.17 

14169 
14765 
14874 

30  

14675 

.Average  . 

.1.44   14.60  74.96 

.013 

8.99 

1.65 

79.56 

4.65 

4.02 

1.21 

14620 

13714 
14366 
14337 
14409 
14206 
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LOCATION  OF  SAMPLES  IN  TABLE  NO.  9. 
LOWER  KITTANNING  COAL  NORTH  POTOMAC 

REGION. 

Nos. 

1.  Buffalo  Creek  Cumberland  Coal  Company,  on  Buffalo  Creek,  one  and 

one-fourth  miles  due  south  of  Bayard,  Grant  County. 

2.  Gleason    Coal    and    Coke    Company    (Gleason    No.    1),    on    Western 

Maryland  R.  R.,  one  mile  southwest  of  Harrison,  Mineral  County. 

3.  Glade  Run  Coal  and  Coke  Company,  on  Western  Maryland  R.  R., 

three-quarters  of  a  mile  due  south  of  Schell,  Mineral  Count3^ 

4.  Masteller  Coal  Company  (New  Creek  mine),  one-half  mile  up  Piney 

Swamp  Run,  from  Hampshire  Station,  Mineral  County. 

5.  Davis  Coal  and  Coke  Company  (No.  19),  on  Montgomery  Run,  one- 

half  mile  south  of  West  Virginia  Junction,  Mineral  County. 

ROARING  CREEK-LOWER  KITTANNING  COAL. 

6.  Cecil   Coal   and   Coke    Company,    on   north    side    of    Tygarts   Valley 

River,  one-quarter  mile  above  Cecil,  Taylor  County. 

7.  Midland  coal  and  Coke  Company  (shaft  mine,  lower  seam),  on  west 

side   of   Tygarts    Valley  River,    three-quarters   of   a   mile   below 
Hackers  Junction,  Barbour  County. 

8.  Pennsylvania  Coal  and  Mining  Company,  on  east  side  of  Tygarts  Val- 

ley River,  one  mile  below  the  mouth  of  Middle  Fork  River,  Bar- 
bour County. 

9."  Miller  Coal  and  Coke  Company  (Gage  mine),  on  Western  Maryland 
R.  R.,  one  mile  east  of  Junior,  Barbour  County. 

NO.  5.  BLOCK,  NORTH  COALBURG  (LOWER 
KITTANNING)  COAL. 

10.  Elk  Coal  Company   (Turner  mine),  on  Morris  Creek  of  Elk  River, 

one  mile  west  of  Queen  Shoals,  Kanawha  County. 

11.  L.  V.  Koontz  and  Bros.   (Clendenin  mine),  south  side  of  Elk  River, 

one-half  mile  above  Clendenin,  Kanawha  County. 

12.  Charleston  Consolidated  Fuel  Company  (Mine  No.  1),  on  Blue  Creek, 

opposite  mouth  of   Billie  Branch,   four  miles  south-east  of  Blue 
Creek  Station,  Kanawha  County. 

13.  Charleston  Consolidated  Fuel  Company   (Mine  No.  2),  near  No.  12, 

above. 

14.  Blue  Creek  Coal  and  Land  Company  (Willis  Hollow  mine),  one  mile 

and  a  half  up  Pond  Fork  of  Blue  Creek,  Kanawha  County. 

15.  Blue  Creek  Coal  and  Land  Company  (Blakeley  mine),  two  miles  and 

a  half  up  Pond  Fork  of  Blue  Creek,  Kanawha  County. 
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16.  Campbells  Creek  Coal  Company  (Putney  No.  3),  at  Putney,  on  ex- 

treme head  of  Campbells  Creek,  Kanawha  County. 

17.  Carver  Bros.  (JNIecca  mine),  on  branch  of  Morris  Creek,  three-quar- 

ters of  a  mile  south  of  Montgomery,  Fayette  County. 

18.  Eureka  Colliery  Company  (Eureka  No.  14),  on  east  side  of  Morris 

Creek,  one  mile  and  three-quarters  south  of  Montgomery,  Fayette 
County. 

19.  East  Lynn  Coal  Company,  at  East  Lynn,  on  East  Fork  of  Twelve 

Pole,  eight  miles  south-east  of  Wayne,  Wayne  County. 

20.  Midland  Coal  and  Coke  Company  (Shaft  mine,  upper  seam),  on  west 

side   of   Tygarts   Valley   River,    three-quarters   of    a   mile   below 
Hackers  Junction,  Barbour  County. 


UPPER  FREEPORT  COAL. 

21.  Elkins  Coal  and  Coke  Company  (Richard  mine),  near  Dellslow,  four 

miles  southeast  of  Morgantown,  Monongalia  County. 

22.  Connellsville   Basin  Coke  Company,  near   Dellslow,   on  Morgantown 

and  Kingwood  R.  R.,  Monongalia  County. 

23.  Elkins  Coal  and  Coke  Company  (Bretz),  near  Bretz,  Preston  County. 

24.  Elkins  Coal  and  Coke  Company   (Mine  No.  4),  on  head  of  South 

Fork  of  Green  Run,  one  mile  west  of  Kingwood,  Preston  County. 

25.  Big  Run  Coal  Company  (Volga  shaft),  on  Big  Run,  one-quarter- mile 

west  of  Lemley  Junction,  Barbour  County. 

26.  Buckhannon  River  Coal  Company,  seven  miles  and  a  half  south  of 

Buckhannon,  on  the  Coal  and  Coke  Railroad,  Upshur  County. 

27.  Western   Maryland  Coal   Company,   on  \A'estern  Maryland  Railroad, 

at  Blaine,  Mineral  County. 

28.  Davis  Coal  and  Coke  Company   (Mine  No.  14),  on  Abram's  Creek, 

one  mile  south-east  of  Harrison,  Mineral  County. 

29.  Abram's   Creek   Coal  and   Coke   Company   (Oakmont),  on   Abram's 

Creek,   one  mile  and  a  quarter  south-east  of  Harrison,  Mineral 
County. 

30.  Davis  Coal  and  Coke  Company  (IMine  No.  20),  three-quarters  of  a 

mile  west  of  Elk  Garden,  Mineral  County. 

The  Elk  Coal  Company  of  Charleston  has  a  mine  in  this 
No.  5  Block  coal,  or  North  CoaJbnrg  bed,  one-half  mile  below 
Queen  Shoals  Station  on  Elk  River,  and  there  Mr.  Hennen  made 
the  followiPL;'  notes: 

Ft.      In. 

1 .  Concealed    

2.  Coal,  splinty,  exposed  at  opening  1o  -.nine -I  :? 

3.  Sandstone,    shaly 6  0 

4.  Slate,  dark,  good  rnof .'5  0 
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Ft.  In. 
Coa/,  splint    bright     1'    f  \j^o.  5  Block  coal. 

Slate,  graj^  hard        0     1       ^      j^  Coalburg.) 4  3 

Coal,  splint,  hard        2      8    J  ^^ 

8.  Slate  and  concealed 160  0 

9.  Kanawha  Black  Flint 5  0 

Elevation  (aneroid),  770  feet  A.  T. ;  Butts,  N.  30°  E. ;  Faces, 
S.  60°  E. ;  Greatest  rise,  S.  60°  E. ;  Mine  capacity,  100  tons;  Men  em- 
ployed, 50 ;  Coal  shipped  north,  west  and  northwest  for  steam  and  do- 
mestic purposes;  Authority  for  mine  data,  H.  H.  Davis,  Superintendent. 
This  coal  was  once  sampled  by  S.  D.  Brady,  and  the  analysis  reported  in 
Vol.  II,  page  287,  as  made  by  Profs.  Hite  and  assistants  is  as  follows : 

Moisture 1.09 

Volatile  matter 38.14 

Fixed   carbon 54.88 

Ash    5.89 


Total 100.00 

Sulphur    0.93 

Phosphorus 0.005 

Mr.  Hennen  states  that  a  slaty  cannel  often  appears  in  the 
bottom  of  this  coal  at  the  Queen  Shoals  mine,  especially  in  con- 
nection with  "rolls".'  He  collected  a  sample  of  it  which  yielded 
on  analysis  by  Hite  and  Patton  the  following  results : 

\ 
Proximate.  Ultimate, 

Moisture    0.70        Carbon    71.50 

Volatile    matter 39.35        Hydrogen 4.75 

Fixed    carbon ; .   46.02         Oxygen     7.78 

Ash     13.93        Nitrogen    1.24 

Sulphur     0.80 

Total    100.00      Ash     13.93 

Sulphur     0.80  

Phosphorus    0.007  Total     100.00 

Calorimeter  B.  T.  U 13,073 

Calculated  B.  T.  U 12,763 

Mr.  Hennen  also  measured  a  section  here  from  the  top  of 
the  ridge  down  to  the  Kanawha  Black  Flint,  with  barometer, 
which  reads  as  follows : 

SECTION  AT  "QUEEN  SHOALS"  MINE  OF  ELK  COAL 

COMPANY. 

Ft.      In. 

Sandstone,  coarse  and  pebbly,  capping  ridge  to  bench  below 60        0 

Concealed  to  bench 30         0 
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Ft.       In. 

Concealed    90  0 

Sandstone,   massive 110  0 

Coal  J   splinty 1  6 

Shaly   sandstone 6  0 

Coal,  "No.  5  Block"  (North  Coalhnrg)  with  partings 4  6 

Sandstone,  massive  and  concealed 160  0 

Kanawha  Black  Flint,  near  level  Elk  River 5  0 

]\Ir.  Hennen  states  that  the  interval  of  160  feet  between  the 
bottom  of  the  coal  bed  and  the  Kanawha  Black  Flint  is  on  the 
authority  of  H.  H.  Davis,  as  made  with  spirit  level.  The  writer 
made  the  same  interval  here  175  feet  with  an  aneroid,  and  Geo. 
H.  Ashley  of  the  U.  S.  Geological  Survey  reports  it  as  180  feet 
as  made  with  hand  level.  The  discrepancy  is  probably  due  to 
the  place  assumed  for  the  Flint  since  no  one  has  seen  it  directly 
under  the  coal  mine,  although  it  goes  under  the  bed  of  Elk  at 
the  "Shoals"  a  few  hundred  yards  below. 

The  Eastern  Carbon  Black  Company-  of  Queen  Shoals 
drilled  a  well  for  natural  gas  on  Harts  Run  about  one  mile  and 
a  third  south-eastward  from  the  town,  and  its  record  was  kindly 
given  the  Survey  by  Mr.  O.  L.  Davis,  Superintendent  of  the 
Carbon  Company.  The  well  is  estimated  to  begin  about  310  feet 
above  the  level  of  Elk  River  and  its  record  is  as  follows : 


Record  of  L.  D.   Graham  Well  No.  2,  on  Harts  Run,  Near 

Queen  Shoals,  and  the  Clay-Kanav;rha  Line;  Contractors 

Currie    &    Lockwood;    Authority    O.    L.    Davis, 

Superintendent   Eastern   Carbon   Black 

Company. 

Thickness.  Depth. 

Feet.  Feet. 

Unrecorded    20  20 

Sand    40  60 

Black  slate  and  coal  ("No.  5  Block") 25  85 
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Thickness.  Depth. 

Feet.  Feet. 

Limey    sand 235  320  ] 

Coal    (Stockton) 5  325  | 

Slate,  some  coal 65  390  | 

Sand  10  400  I 

Slate    20  420  I 

Sandy   lime 35  455  | 

Black  slate 40  495  | 

Sand 30  525  \  Upper 

Black  slate 25  550  J-  Pottsville 

Sand    75  625     860' 

Slate   60  685 

Coal  ("No.  2  Gas") 5  690 

Shale..... 40  730 

Lime    25  755 

Slate    35  790 

Sand    145  935 

Shale    10  945 

Sand  (Nuttall) 325  1270 

Coal  (Sewell?) 2  1272 

Sand    8  1280 

Shale    20  1300 

Sand  (base  of  Pottsville) 75  1375 

Lime,  Mauch  Chunk 25  1400 

Red   rock 5  1405 

Slate    ,  .     35  1440 

Lime    20  1460 

Sand   68  1528 

"Little  lime" 27  1555 

Black  slate 5  1560 

White    lime 5  1565 

Black   slate 4  1569 

"Big   Lime" .^. 71  1640 

Sand   5  1645 

Lime    35  1680 

Sandy    lime 9  1689 

"Big  Injun  Sand'' 40  1729 

"Gas  Pay"  from 1695         to         1720 

Total  depth  of  well 1729 


Middle  and 
Lower 
Pottsville 
430' 


Piping. 


Conductor    16 

10"     pipe 146 

8"     pipe 574 

6i"  pipe 1573  with  lead  "packer". 


This  interesting  record  reveals  the  rapid  north-west  thinning 
of  the  Pottsville  series,  since  the  Lower  Pottsville  sediments  are 
probably  entirely  gone,  while  the  Middle  and  Upper  have  only 
the  same  thickness  as  the  Upper  alone  at  the  mouth  of  Gauley, 
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only  51  miles  distant  in  a  direction  approximately  S.  10°  E.  The 
identifications  of  the  several  coal  horizons  are  the  writer's. 

The  Elk  Coal  Company  has  another  mine  in  this  same  coal 
bed,  on  Morris  Creek,  which  puts  into  Elk  at  Turner,  Kanawha 
County,  one  mile  and  a  half  below  Queen  Shoals  Station. 

The  Turner  mine  is  about  three-quarters  of  a  mile  above  the 
mouth  of  Morris  Creek,  and  there  Mr.  Hennen  obtained  the 
following  data : 


Ft.      In 


Slate,  good  roof 

Coal,  splint,  bright  0'     5i" 

Slate,  black  0      0^    i   ,t     .,    /-     ,, 

Coa/,' splint,  bright    ^       0    11  ^  "if/fn^.^l'Z'.',  '' 

Slate,  black,  hard,  1     to  0     li 

Coal,  splint,  bright  2      2 

Slate    


No.  0  Block  coal 3        8 


Elevation  (aneroid),  735  feet  A.  T. ;  Butts,  S.  60°  E. ;  Faces, 
N.  30°  E. ;  Greatest  rise,  S.  60°  E. ;  Mine  capacity,  175  tons;  Men  em- 
ployed, 30 ;  Coal  shipped  east  and  west  for  steam  and  domestic  purposes ; 
Authority  for  mine  data,  H.  H.  Davis,  Stiperintendent ;  Sample  from 
Xos.  2,  4,  and  6,  for  analysis  of  which  see  Table  No.  9,  page  528. 

This  coal-  both  at  Turner  and  Queen  Shoals  is  in  great  de- 
mand as  a  steam  and  domestic  fuel,  and  the  analyses  show  the 
reason  for  this,  since  it  is  of  great  purity,  and  hard  enough  to 
stand  transportation  well. 

Another  bed  of  coal  with  a  thickness  of  four  feet  crops  out 
at  60  to  80  feet  under  the  level  of  No.  5  Block  coal,  on  Morris 
Creek,  and  directly  beneath  a  massive  sandstone.  The  coal  is 
coarse,  curly,  and  irregular  in  deposition,  resting  almost  imme- 
diately upon  another  massive,  underlying  sandstone.  It  is  pos- 
sibly the  missing  bottom  member  of  the  No.  5  Block  coal,  here 
separated  from  the  upper  division  by  a  great  thickness  of  sand- 
stone. The  coal  is  high  in  ash  apparently,  but  there  are  no 
visible  partings  in  the  same.  It  would  correspond  to  the  Clarion 
coal  of  the  Tygarts  River  in  Barbour  and  Randolph  Counties, 
and  is  the  coal  that  was  formerly  identified  with  "No.  5  Block" 
of  the  Montgomery  region,  into  which  error  the  writer  was  led 
in  Volume  II,  West  Virginia  Geological  Survey.  This  coal  is 
also  mined  by  the  Clay  Coal  Company  of  Queen  Shoals,  on  the 
north  side  of  Elk,  above  Queen  Shoals,  the  product  being  carried 
over  to  the  Coal  and  Coke  Railway  in  buckets  on  a  wire  rope 
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tram.     The  coal  has  practically  the  same  structure  there  as  at 
Queen  Shoals  and  Turner. 

As  we  g^o  down  the  Elk  from  Turner  the  No.  5  Block  or 
North  Coalburg  bed  dips  rapidly  down,  and  goes  under  the  river 
at  Clendenin,  two  miles  and  one-half  below.  It  is  mined  about 
one-half  mile  above  Clendenin  by  L.  V.  Koontz  and  Bros.,  where 
it  is  36  feet  above  the  Coal  and  Coke  Railway  grade  and  about 
70  feet  above  Elk  River..  Mr.  Hennen  secured  the  following 
data  at  the  Koontz  mine : 

Ft.      In. 

1.  Slate,   black,   good   roof 

2.  Coal,   splint,   bright         1'     0"  ] 

3.  Slate,   2"  to   5"  0      3     ^  No.  3  Block  coal 3         3 

4.  Coal,   splint,   bright         2      0    J 

5.  Slate    and   sandstone,    massive 

The  above  section  of  the  coal  is  that  reported  by  L.  V.  Koontz. 
Elevation  (aneroid),  660  feet  A.  T. ;  Butts,  S.  60°  E. ;  Faces,  N.  30°  E. ; 
Greatest  rise,  S.  60°  E. ;  Mine  capacity,  250  tons ;  Men  employed,  12 ; 
Coal  shipped  east  and  west  for  steam  and  domestic  purposes ;  Authority 
for  mine  data,  L.  V.  Koontz ;  Sample  taken  from  a  car  filled  with  "run 
of  mine"  coal,  for  analysis  of  which  see  Table  No.  9,  page  528. 

It  will  be  noted  that  this  coal  is  declining  some  in  thickness, 
as  we  descend  the  river  westward,  since  on  the  north  bank  of 
Elk  at  the  local  mine  of  Jackson  and  Osburn,  one  mile  above 
the  mouth  of  Sandy  Creek,  and  nearly  opposite  the  Koontz  mine, 
the  coal  is  only  3  feet  thick  including  its  parting  slate  of  2"  at 
10"  below  the  top. 

As  already  stated,  this  No.  5  Block  Coal,  or  North  Coalburg 
bed,  which  correlates  with  the  Roaring  Creek  Coal,  and  Lower 
Kittanning  bed  of  northern  West  Virginia,  pitches  under  Elk 
River  at  Clendenin,  and  probably  gets  150  feet  or  more  below 
that  stream  before  the  latter  turns  southward,  six  miles  below, 
and  a  mile  and  a  half  above  Blue  Creek. 

At  the  mouth  of  Blue  Creek,  a  very  massive  sandstone  crops 
along  the  bed  of  the  stream,  and  it  is  probably  the  one  whose 
top  comes  about  100  feet  above  No.  5  Block  coal,  since  red  beds 
are  seen  cropping  in  the  Elk  River  hills  200  to  250  feet  higher, 
and  the  coal  does  not  rise  above  the  level  of  Blue  Creek  as  we 
go  up  that  stream  until  two  miles  above  its  mouth,  and  about 
one-half  mile  below  the  mouth  of  Upper  Three-Mile  Branch. 

This  coal  is  at  first  thin  and  of  much  the  same  type  as  at 
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Clendenin,  but  farther  up  Blue  Creek,  on  Middle  Fork,  and  other 
branches  of  Blue  Creek,  opposite  the  headwaters  of  Campbells 
Creek,  it  thickens  up  and  there  resembles  its  Kanawha  type  of 
structure. 

Several  mining  operations  have  recently  been  opened  on 
this  bed  along  the  lines  of  the  Kanawha  and  West  Virginia  Rail- 
way. One  of  these  is  operated  by  the  Charleston  Consolidated 
Ftiel  Company  opposite  the  mouth  of  Billie  Branch,  about  four 
miles  south-east  from  Blue  Creek  Station  on  Elk  River.  There 
at  Mine  No.  i,  Mr.  Hennen  secured  the  following  data: 

Ft.      In. 

1.  Slate ...• 

2.  Coal,  semi-splint,  bright  1'     0"  1 

3.  Bone  0     3 

4.  Coal,  semi-splint,  bright  0      2 

5.  Bone  0      1     I  North  Coalburg,  or 

6.  Coa/,  semi-splint,  bright  0     7    {No.  5  Block  coal 3        9 


7.  Coal,  gray  splint,  hard    0      1 

8.  Bone  0     4 

9.  Coal,    semi-splint  1      3 

10.  Slate  and  sandstone,  massive  and  concealed 95        0 

IL  Kanawha  Black  Flint  (typical) o        0 

Elevation  (aneroid),  750  feet  A.  T.  and  90  above  Railway  grade; 
Greatest  rise,  S.  60°  E. ;  Sample  from  Nos.  2,  4,  6,  7  and  9,  for  analysis 
of  which  see  Table  No.  9,  page  528. 

At  times  No.  5  disappears  entirely.  Here  the  interval  of 
this  coal  above  the  Kanawha  Black  Flint  is  only  a  little  more 
than  half  what  it  is  at  Queen  Shoals. 

Mine  No.  2  of  the  same  company  is  a  short  distance  farther 
up  Blue  Creek,  near  the  mouth  of  Billie  Branch,  and  there  Mr. 
Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Slate  roof  good 

2.  Coal,  semi-splint,  bright     1'     0" 


North  Coalburg 

or 
No.  5  Block  coal 3       10 


3.  Bone  0      3 

4.  Coal,  semi-splint,  bright    1     1 

5.  Bone  0      fi 

6.  Coal,  semi-.splint,  bright     1      0 

7.  Slate  and  sandstone,  massive  and  concealed 95        0 

8.  Kanawha  Black   Flinf 5         0 

Elevation   (aneroid),  775  feet  A.  T. ;  Mine  capacity,  40  tons;  Sample 
from  Nos.  2,  4,  and  6,  for  analysis  of  which  see  Table  No.  9,  page  528. 

Mine  No.  j  of  the  Charleston  Consolidated  Fuel  Company 
is  one  mile  farther  up  Blue  Creek,  and  was  not  fully  opened  when 
Mr.  Hennen  visited  the  localitv. 
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The  Blue  Creek  Coal  and  Land  Company  of  Qiarleston,  W. 
Va.,  has  recently  opened  mines  in  the  No.  5  Block  coal  along  the 
extension  of  the  Kanawha  and  West  Virginia  Railway  up  Pond 
Fork  of  Middle  Fork  of  Blue  Creek,  and  at  the  "Wills  Hollouf' 
mine  of  this  company,  about  one  mile  above  the  mouth  of  Pond 
Fork,  Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Slate,  good  roof ,    .. 

2.  Coal,  semi-splint  0'     3  "  1 

3.  Bone,  hard,  thrown  out  0     4i    I  North  Coalburg 

4.  Coal    splint  i      2      }-  No.  5 

5.  Coal,    gray-splint  0     1      \  Block  coal 4        7 

6.  Coal,    splint  2      84    J    ' 

7.  Slate  and  concealed 175        0 

8.  Kanawha  Black  Flint 5        0 

9.  Concealed  25        0 

10.  Sandstone  and  sandy  shales 5 

f  coal  0'     7"] 

11.  Coal,. Stock  ton-Lewis  ton  -l  fire  clay       2     0    [ 3        6 

[ coal  0      9    J 

12.  Shales,    blue 10        0 

13.  Sandstone,  massive,  top  visible 

Elevation  (aneroid),  1175  feet  A.  T. ;  Butts,  S.  80°  E.;  Faces, 
N.  10°  E. ;  Greatest  rise,  S.  35°  E. ;  Mine  capacity,  200  tons;  Men  em- 
ployed, 60;  Coal  shipped  east  and  west  for  steam  and  domestic  purposes; 
Authority  for  mine  data,  J.  S.  Miller,  Superintendent ;  Sample  from  Nos. 
2,  3,  4,  5,  and  6,  for  analysis  of  which  see  Table  No.  9,  page  528. 

This  is  a  very  interesting  section  since  it  shows  that  the  in- 
terval between  No.  5  Block  Coal  and  the  Kanawha  Black  Flint 
has  increased  by  80  feet  over  that  of  the  same  at  the  mouth  of 
Billie  Branch,  13  miles  to  the  north-west,  and  yet  there  can  be 
no  doubt  that  the  coal  is  the  same  "No.  5  Block"  in  both  cases, 
the  Interval  having  simply  increased  by  the  deposition  of  addi- 
tional heaps  of  sand  and  mud  during  Carboniferous  time. 

The  "Blakeley"  mine  of  this  same  company  is  farther  up 
Pond  Fork,  about  two  miles  and  a  half  from  its  mouth,  and  there 
Mr.  Hennen  obtained  the  following  data : 

Ft.      In. 

1.  Sandstone 

2.  Draw  slate,  0"  to 0         4 

3.  Coal,  splint  0'  llj"  ] 

4.  Coal,  gray  splint,  hard    0     1      I  North  Coalburg 

5.  Coal,   semi-splint  0      9      j-  No.  5 

6.  Coal,  gray  splint,  hard    0     2        Block  coal 4        5i 

7.  Coal,    splint  2      6      J 

8.  Slate , 3        0 

9.  Coal,  splint,  (reported  by  J.  S.  Miller) ." 
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Elevation  (aneroid),  1360  A.  T.;  Butts,  S.  60°  E.;  Faces,  N.  30°  E. ; 
Greatest  rise,  S.  35°  E. ;  Mine  capacity,  100  tons;  Men  employed,  40;  Coal 
shipped  east  and  west  for  steam  and  domestic  purposes ;  Authority  for 
mine  data,  J.  S.  Miller,  Superintendent;  Sample  from  Nos.  3,  4,  5,  6  and  7, 
for  analysis  of  which  see  Table  No.  9,  page  528. 

This  coal  has  here  assumed  its  North  Coalburg  type  accord- 
ing to  Mr.  Miller,  the  Superintendent,  who  reports  another  stra- 
tum of  coal  below  the  No.  8  slate.  ^ 

The  writer  measured  with  barometer  the  following  sectioti 
in  descending  from  the  summit  above  the  "Blakeley"  mine : 

Ft.      In. 

Concealed  from  top  of  knob 60  0 

Sandstone,  massive,  very  pebbly,  large  pebbles 50  0 

Concealed 20  0 

Sandstone,  massive,   small   pebbles  visible 20  0 

Concealed    30  0 

Coal,    blossom 

Concealed   and   sandstone 70  0 

Cannel,    slaty,    blossom 

Concealed    ' 25  0 

Coal,  No.  5  Block,  North  Coalburg 4  6 

Sandstone  and  concealed,   with  Kanawha   Black   Flint   boulders 

30   to  35   feet  above  base 210  0 

Coal,  Stock  ton-Lewis  ton 8  6 

Concealed  to  R.  R.  grade 30  0 


The  great  pebbly  stratum  of  sandstone  just  below  the  top 
of  this  section  is  probably  the  representative  of  the  Buffalo  sand- 
stone of  northern  West  Virginia,  while  the  Mahoning  sandstone 
at  the  top  of  the  Allegheny  series  would  be  represented  in  the 
massive  bed  with  small  pebbles  on  below  it,  so  that  the  entire 
Allegheny  series  (which  would  end  at  10  to  15  feet  below  No.  5 
Block  coal)  is  here  only  about  150  feet  thick. 

The  Morris  Fork  of  Blue  Creek  is  just  west  from  Pond 
Fork,  and  Campbells  Creek,  a  tributary  of  the  Great  Kanawha, 
whicli  enters  the  latter  five  miles  above  Charleston,  heads  up 
against  the  waters  of  Morris  Fork.  The  No.  5  Block  coal  has 
been  extensively  mined  around  the  town  of  Putney,  Kanawha 
County,  at  the  head  nf  Cnnipbells  Creek,  about  ftnir  miles  almost 
due  west  from  Plakeley,  by  the  Campbells  Creek  Coal  Company 
of  Cincinnati,  Ohio,  and  at  Mine  No.  j,  near  Putney,  Mr.  Hen- 
ncn  obtained  the  following  data : 
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Ft.      In. 


1.     Slate 


Ft. 


In. 


^  No.  5  Block  coal 
f  Roaring  Creek. . 


f  coal,   gas  1 

2.  Coal  \  slate  1*    }■ 0 

[  coal,  gas  4     J 

3.  Slate,  black  4  ft.  to 0  4 

4.  Coa/,   "gas" 0         3 

5.  Slate,  black 0        Oi 

6.  Coal,  "gas",   hard 0        7 

7.  Coal,  gray  splint,  hard 0  10 

8.  "Niggerhead"    0         3 

9.  Coal,  splmt,  hard 1        7 

10.  Coal,  gray  splint,  hard 0         1 

11.  Coal,  semi-splint,  hard 0         4 

12.  Coal,  "gas",  hard 1        8 

13.  Concealed,   streak   of   coal   and   concealed 1.50         0 

14.  Kanawha   Black    Flint,    (typical) 6        0 

Elevation  No.  5  Block  coal  (aneroid),  1235  feet  A.  T. ;  Butts, 
S.  50°  E. ;  Faces,  N.  40°  E. ;  Greatest  rise,  S.  45°  E. ;  Mine  capacity,  1,000 
tons ;  Men  employed,  200 ;  Coal  shipped  west  for  steam  and  domestic 
purposes ;  Authority  for  mine  data,  A.  M.  Putney,  A^anager ;  Sample  from 
Nos.  4,  6,  7,  9,  10,  11  and  12,  for  analysis  of  which  see  Table  No.  9, 
page  528. 

•^ 
This  mine  is  located  within  one- fourth  mile  of  the  divide  to 

the  waters  of  Blue  Creek. 

The  following  section  was  measured  by  Mr.  Hennen  on  the 
head  of  Campbell's  Creek,  Kanawha  County,  at  mouth  of  Carver 
Branch,  one  mile  west  of  Putney  (aneroid  measurements)  : 

Ft.  In. 

1.  Shales  and  concealed  from  top  of  mountain 65  0 

2.  Sandstone,  massive,  coarse,  large  pebbles,  Buffalo 80  0 

3.  Concealed  to  bench  and  fire  clay  hard  coal  horizon 60  0 

4.  Sandstone,  massive,   and  concealed 70  0 

5.  Coal,  No.   5  Block 6  0 

6.  Sandstone,  mostly  massive 50  0 

7.  Coal  blossom,  poor  showing  (Clarion) 

8.  Concealed  and  sandstone,  massive,  (Roaring  Creek) 100  0 

9.  Kanazvha  Black  Flint ,.     6  0 

10.  Shale,   sandy 25  0 

coal,    gas     0'  5" 

bone  0  2 

^coal,  splint  2  0 

'slat-e  0  2 

coal,   slaty  1  0 

slate  0  5 

coal,    slaty  0  4 

^  coal,  splint  1  3 

12.     Concealed  to  bed  of  Campbell's  Creek 3        0 

This  section  is  very  similar  to  the  one  measured  at  Blakeley 
by  the  writer  and  given  on  page  538,  except  that  the  interval 


11.     Coal,  Stockton-Lezvistoi 
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between  the  No.  5  Block  Coal  and  the  Kanawha  Black  Flint  is 
about  30  feet  less  at  Putney  than  at  Blakeley.  This  section  also 
shows  that  the  Stockton  and  the  Lezviston  coal  are  one  and  the 
same,  for  here  the  entire  interval  between  the  Flint  and  the  coal, 
25  feet  below,  is  fully  exposed,  and  it  consists  entirely  of  sandy 
shales.  The  coal  which  sometimes  underlies  No.  5  Block  and 
which  makes  its  appearance  when  there  is  a  shale  break  in  the 
great  Roaring  Creek  sandstone  below  makes  its  appearance  in 
this  section,  but  was  thin  and  poor  according  to  Mr.  Hennen 
where  some  one  had  attempted  to  open  it. 

The  Hre  clay  at  70  feet  above  the  No.  5  Block  coal  would 
probably  represent  one  of  the  Freeport  coal  horizons. 

As  we  pass  up  the  Great  Kanawha  River  from  North  Coal- 
burg  (where  the  No.  5  Block  coal  is  168  feet  above  the  Kanazvha 
Black  Flint) ,  the  interval  separating  it  from  the  underlying  Black 
Flint  appears  to  decrease,  and  when  we  come  to  the  vicinity  of 
Montgomery  it  has  declined  to  only  60  feet,  and  the  Clarion  coal 
below  is  often  nearly  in  contact  with  the  Flint.  This  conclusion 
is,  of  course,  based  upon  the  hypothesis  that  the  "No.  5  Block" 
coal  of  the  Montgomery  region  (its  type  locality  and  where  it- 
was  originally  named)  is  the  same  bed  stratigraphically  as  the 
North  Coalbnrg  seam,  but,  of  course,  if  this  is  erroneous,  and  it 
could  be  identical  with  the  thin  (2')  bed,  66  feet  above  the  Black 
Flint  at  North  Coalburg,  then  there  is  riot  nearly  so  much  thin- 
ning in  these  intervals  above  the  Black  Flint  southward  up  the 
Great  Kanawha  as  supposed. 

The  Carver  Brothers  of  Charleston  have  a  mine  in  No.  5 
Block  coal  on  Morris  Creek,  three-quarters  of  a  milue  south  from 
Montgomery,  Fayette  County,  and  there  Mr.  Hennen  secured 
the  following  data : 

Ft.      In. 

1.  Sandstone,  hard 

2.  Slate  and  coal,  mixed , 0         7 

H.     Coal,   splint  _         0'     9  "  1 

4.  Black  hand  iron  ore,  hard  on  picks  0      1 

5.  Cnal.   splint  2      S      \  No.  r,  Block  coni .  .     f.         .'Si 

6.  Coal,   soft,  "gas"  0      2 

7.  Coal,   splint  2      9i 

8.  Slate  and  concealed    (reported) TiS 

9.  Kanawha  Black  Flint   (reported ) 2 

Elevation  (aneroid),  1700  feet  A.  T. ;  Butts,  N.  81°  E. ;  Faces,  S.  9°  E. ; 
<lreatc.st   rise,   S.   40°    E. ;    Mine  capacity,   .'5,50   tons;    Men    employed,   75; 
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Coal  shipped  east  and  west   for   steam  and  domestic  purposes ;    Sample 
from  Nos.  3,  5,  6,  and  7,  for  analysis  of  which  see  Table  No.  9,  page  528. 

Mr.  Carver,  Assistant  Superintendent  of  the  mine,  is  author- 
ity for  the  position  and  thickness  of  the  Kanawha  Black  Flint, 
as  Mr.  Hennen  did  not  see  the  same. 

The  Eureka  Colliery  Company  of  McDonald,  W.  Va.,  has 
a  mine  in  No.  5  Block  coal,  one  mile  farther  up  Morris  Creek, 
and  there  at  Eureka  No.  14,  Mr.  Hennen  obtained  the  following 
data : 

Ft.      In. 

1.  Sandstone,  massive 

2.  Slate,  "draw",  thin  streaks  of  coal,  1"  to 2        0 

3.  Coal,   slaty,    2"   to  0'     5"  " 

4.  Coal,   splint  0      5 

5.  ''Niggerhead"  0      1 

6.  Coal,  gray  splint,  hard  1      0 

7.  Coal,    semi-splint,    with    4"    "gas"  \  No.  Z  Block  coal. 

coal  at  bottom  1     1 

8.  Coal,   splint  2      5 

9.  Slate  1      4 

10.  Coal,  "gas",  reported  0     4 

11.  Sandstone,  massive  and  concealed 65        0 

12.  Kanawha  Black  Flint 6        0 

Elevation  (aneroid),  1590  feet  A.  T.;  Butts,  S.  60°  E. ;  Faces, 
N.  30°  E. ;  Greatest  rise,  S.  35°  E. ;  Mine  capacity,  330  tons;^  Men  em- 
ployed, 63 ;  Coal  shipped  east  and  west  and  south  for  steam  and  domestic 
purposes ;  Authority  for  mine  data,  Morris  Hansford,  Superintendent ; 
Sample  from  Nos.  3,  4,  6,  7,  and  8,  for  analysis  of  which  see  Table  Nq.  9, 
page  528. 

Mr.  Hennen  did  not  see  the  lowest  division  of  this  coal,  No. 
10,  but  it  is  given  on  the  authority  of  Mr.  Hansford,  the  Superin- 
tendent. 

Mr.  Hennen  also  measured  a  long  section  from  the  summit 
of  the  hill  above  Eureka  No.  14  along  the  incHne  to  Morris 
Creek,  and  down  to  near  the  mouth  of  that  stream,  which  gave 
the  following  succession : 

MORRIS  CREEK  SECTION. 

Ft.  In. 

1.  Concealed  from  top  of  hill . . .  .• 50  0 

2.  Sandstone,  massive,  to  bench 95  0 

3.  Shales  and  concealed 25  0 

4.  Sandstone,   massive,    coarse,   some   flaggy 140  0 

5.  Coal,_  No.  5  Block,  at  Eureka  No.  14 7  1 

6.  Sandstone  and  concealed 65  0 
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Ft.  In. 

7.  Kanawha  Black  Flint,  t3^pical 6  0 

8.  Concealed  and  sandstone,  massive 130  0 

9.  Coal  blossom,  Coalburg -. 

10.  Sandstone,  massive  and  concealed  to  bench 45  0 

11.  Sandstone,  mostly  massive 90  0 

12.  Slate 0  7 

coal,    splint  2'     9"  ] 

slate,   gray,   5"  0      2 

coal,    splint  0     4 

sandstone,   hard,   black  0     4 

[  coal,    splint  1     9    j 

14.  Sandstone  and  concealed 50  0 

15.  Coal  blossom,  (Chilton) 

16.  Sandstone,  massive  and  concealed 200  0 

17.  Coal,  Cedar  Grove,  visible  1'  0"  to 3  0 

18.  Massive   sandstone,   shales,    etc 140  0 

19.  Coal,   Peerless,   slaty 2  6 

20.  Shales,  sandy,  10'  to 15  0 

21.  Coal,  No.  2,  Gas,  at  level  of  Morris  Creek 4  6 ' 

22.  Sandstone,  massive,  shales  and  concealed 130  0 

23.  Coal,  Eagle,  visible 1  6 

24.  Concealed  to  Morris   Creek,  near  month 20  0 


13.     Coal,  Winifrede 


This  section  would  appear  to  be  conclusive  that  No.  5  Block 
coal  is  the  North  Coalburg  bed,  since  above  it  for  140  feet  is 
nothing  but  sandstone,  all  of  v^hich  was  exposed,  according  to 
Mr.  Hennen. 

Mr,  J.  M.  Jackson,  mining  engineer  for  Carver  Bros.,  gave 
Mr.  Hennen  the  following  section  of  the  rocks  above  the  Black 
Flint  as  measured  by  him  with  spirit  level  in  the  summit  of  the 
mountain  near  Crescent,  about  one  mile  above  IMontgomery, 
Fayette  County: 

Ft.       In. 

Sandstone,   massive 20        0 

Coal,  "gas".  No.  7 1        3 

Concealed    52        0 

/-     t  '(\T     n't  (  splint                   3'     2"  I  -         o 

Coal,    N0.6    ;^'^^     <.g^^„         J      0    f 4         2 

Slate  and  concealed 58  0 

{coal,   "gas"        1'     3"  ] 

coal,   splint          5      0    f 7  3 
coal,    "gas"        1      0    J 

Sandstone  and   concealed 58  0 

Kanaivha  Black  Flint 5  0 

Shale    2  0 

Coal,  semi-splirrt,  Stockton 2  0 

This  locality  is  only  about  three  miles  distant  in  an  air  line 
from  that  on  Morris  Creek,  where  Mr.  TTcnncn,  at  Eureka  mine 
No.  T/f,  found  140  feet  of  solid  sandstone  immediately  above  No. 
5  Block  coal,  and  vet  here,  near  Crescent,  wc  find  t\\o  coal  beds 
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in  this  interval  which  Mr.  Jackson  terms  "No.  6"  and  "No.  7", 
the  former  of  which  is  now  being  mined  and  furnishing  a  very 
excellent  fuel.  These  three  coal  beds  (No.  5,  6,  and  7)  are  all  in 
the  Allegheny  series^  and  they  represent  all  of  the  coal  in  that 
formation  here,  "No.  7"  probably  representing  either  the  Upper 
or  Lower  Freeport  horizon  of  the  northern  part  of  the  State,  and 
the  gray,  pebbly,  massive  sandstone  above  "No.  7"  would  repre- 
sent the  Mahoning  horizon. 

These  coal  horizons  above  No.  5  Block  coal  come  in  occa- 
sionally in  the  Kanawha  Valley  for  short  distances,  and  then  dis- 
appear just  as  suddenly. 

On  the  waters  of  Kelly  Creek,  above  Mammoth,  on  the  Left 
Fork,  the  writer  saw  the  following  exposure : 

Ft.      In. 

1.  Sandstone,  massive,  visible 20        0 

2.  Shales,   sandy 10        0 

f  coal,  soft,  "gas"  3'     3"  ] 

3.  Coal  ■{  cannel,  slaty  1      6    j- 5        3 

[  cannel  shale  0      6   J 

4.  Shales  and  concealed 15  0 

5.  Coal,  slaty,  reported 5  0 

6.  Concealed  and  shales 15  0 

f  bone   coal         0'     3"  ] 

7.  Coal.No.,Block\'C^-^°-^       J     I    \ ,       ,^ 

{ coal,  splmt        5      6    J  [14'    8" 

S.  Shale,  sandy 3  6    \ 

-  9.  Coal,  impure,  high  in  ash 4  0   J 

10.  Concealed    150  0 

11.  Kanawha  Black  Flint 8  0 

12.  Shales   and   concealed 15  0 

13.  Sandstone    15  0 

14.  Shales    5  0 

f  coal         4'     6"  1 

15.  Coal,  Stockton-Lewiston  \  shale       2     0    \ 8        0 

[ coal         1      6    J 

16.  Sandstone,  very  massive,  Coalburg 60        0 

17.  Black  slate. 1        0 

coal,  splint  1'     7"  ] 

bone,  or  "niggerhead"  0     3    | 

coal,  splint  1      8     L . .     6       10    ] 

bone,  or  "niggerhead"  0     3  | 

[  coal,  splint  3      1    J  )- 12'    4" 

19.  Fire   clay   shale 4        0    i 

20.  Coal,   "gas" 1        6   J 

21.  Concealed  and  sandstone,  yellow,  massive,  U.  Wini- 

frede    80         0 

22.  Coal,  Winifrede,  slaty 3        6 

23.  Concealed 20        0 

f  coal       0'     6" 1 

24.  Coal  \  slate      0     6    f- 3        0 

■  [ coal       1      0    J 


18.     Coal,  Coalburg 
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Ft.  In. 

25.  Concealed  and  sandstone  to  mouth  of  bore  hole 155  0 

26.  Interval  to  No.  2  Gas  Coal 207  0 

27.  Coal,  No.  2  Gas 5  2 

Total    831      11 

The  depth  and  thickness  of  No.  2  Gas  Coal  in  the  boring 
made  near  the  mouth  of  Left  Hand  Fori<:,  at  Mammoth,  is  given 
on  the  authority  of  Mr.  C.  C.  Lewis,  Sr.,  of  Charieston. 

The  Winifrede  coal  is  spHt  into  two  members  here  and 
neither  of  them  is  important  commercially. 

The  interval  from  the  base  of  the  Kanazvha  Black  Flint  to 
the  bottom  of  No.  2  Gas  codl  foots  up  589  feet  as  against  686  for 
the  same  interval  as  measured  by  Mr.  Hennen  on  Morris  Creek, 
near  Montgomery,  seven  miles  south-eastward. 

Mr.  C.  C.  Lewis,  Sr.,  of  Charleston,  once  opened  a  section 
exposing  the  coals  above  and  below  the  Black  Flint  on  the  Five 
Mile  Branch  of  Kelly  Creek,  about  two  miles  above  its  mouth, 
at  which  he  reports  the  following  succession : 

Ft.  In. 

1.     Concealed  from  summit ■ 200  0 

f  cannel,  fair     1'  10"  1 

coal,   "gas"     1    11    [ 5  2 


Coal  \ ; 


6.     Coal,  No.  5  Block 


slate  1     0 

t.  coal,  gas         0     5   J 

3.  Interval    10        0 

4.  Coal 2        0 

5.  Interval    33        0 

coal        1'     6" 
bone        0     2 

coal         3      4     !^ 7 

slate        1     0 
coal         1     4 

7.     Interval .' 20 

icoal         2'    0" 
slate        1      0 
coal         1      6 
9.     Interval    125        0 

10.  Kanawha  Black  Flint 10        0 

11.  Interval    35        0 

{coal,  part  slatv  5'    ()'' 
slate  '    0      4 

coal  I    11 

13.     Interval ^: 

coal         2'     8" 
bone        0      2 
Coal.  Cnalhurg    ■{  cixtl          1       6 
slate         0      3 
[cnal         2      6 
15.     Interval    50 
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{coal 
slate 
coal 

17.  Interval    

r  coal 

18.  Coal,  Winifrede,  Lozver 

Chilton? 


1'  2"! 
0  4  \ 
3      0    J 


Ft.  In. 
4        6 


60 


0 


1'     8"  1 
0      3 

coal  1      0    1- 4       10 

slate  streak  . 
^  coal                1    11 
19.     Interval  to  bed  of  Five  Mile  Fork 15 


Total   636 


Here  we  get  two  coal  beds  above  No.  5  Block  coal,  and  one 
at  20  feet  below  it,  all  of  which  belong  in  the  Allegheny  series. 
It  is  quite  probable  that  No.  8  is  the  lower  division  of  the  No.  5 
Block  or  North  Coalburg  seam  which  in  the  previous  section  was 
separated  only  3^  feet  from  the  main  bed,  but  the  parting  has 
here  increased  to  20  feet.  Likewise  the  two  members  of  the 
Winifrede  coal  bed  Nos.  16  and  18,  separated  by  only  20  feet  of 
measures  in  the  previous  section  have  here  60  feet  of  strata  be- 
tween them,  unless  indeed  No.  18  could  represent  the  Chilton 
bed.  Mr.  Lewis  regards  No.  16  as  identical  with  the  bed  mined 
on  the  Great  Kanawha  River,  near  Handley,  and  known  as  the 
"Kanawha  Mining"  seam.  Neither  of  these  beds  (16  and  18) 
has  been  mined  on  Kelly  Creek. 

The  cannel  bed  at  the  top  of  these  two  sections  is  possibly 
identical  with  the  Mill  Creek  cannel  of  Kanawha  County  which 
overlies  a  bed  of  bituminous  coal  by  an  interval  of  2  to  5  feet. 

At  the  Graham  mines.  Mason,  Kanawha  County,  is  another 
locality  where  the  Allegheny  series  of  coals  is  compressed  into  a 
very  short  column  of  rocks. 

The  writer  measured  the  following  section  there : 

Ft.      In. 

1.  Red  beds  covering  summit,  and  extending  to  base  of  bluff 

with  a  pebbly  sandstone  near  center 160  0 

2.  Concealed    40  0 

3.  Flaggy  sandstone  and  concealed 90  0 

4.  Sandstone,  massive  and  concealed 25  0 

5.  Sandstone,   massive 45  0 

6.  Coal,   "Peacock" 2  6 

7.  Shalqs  and  sandstone 16  0 

8.  Shales,  fossil  plants 3  0 


9.     Coal,  No.  5  Block 
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Ft.  In. 
r  coal  3'     0" 

1  slate  0     3 

coal,  bony     0     7 

shale  0     4 

[  coal,  soft       1      1 

10.  Shales  and  sandstone 14        0 

I  coal  1'     6"! 

11.  Coal,  Clarion   -j  slate,  dark    0     4    [■ 3        4 

[coal  1      6    J 

12.  Fire  clay,  sandy 1        0 

.1 3.     Coaly   shale 1        0 

14.  Coal   0        4 

15.  Fire  clay,  sandy 4        0 

16.  Sandstone,  massive.  Roaring  Creek 

]\Ir.  H.  H.  Davis,  the  mining-  expert  of  Charleston,  reports 

the  following  measurements  at  the  Graham  mines  combined  with 
the  records  of  a  drill  hole  which  went  down  to  the  Kanawha  Black 

Flint:  Yt.      In. 

1.  Coal,  soft,  "Peacock" 2        0 

2.  Shale  and  sandstone 12        0 

{coal        2'  10"] 

3.  Coal,  No.  5  Block  \  shale       1     0    \ 4        7 

[ coal         0     9   J 

4.  Shale  and  sandstone IS        0 

r  coal         1'    0" 

5.  Coal  \  bone        0     2 

[  coal         2     6 

6.  Sandstone  (Roaring  Creek) 90        0 

7.  Kanawha  Black  Flint 

Here  in  the  first  of  these  Mason  sections  we  have  all  of  the 

Allegheny  coals  condensed  into  a  section  of  50  feet,  and  in  the 
second  section  the  entire  rock  series  is  only  40  feet  in  thickness 
including  the  three  coal  beds. 

Nos.  9  and  3,  respectively,  of  these  two  sections  represent 
the  No.  5  Block  coal  and  the  one  which  was  called  the  Mason  bed 
in  Volume  II  under  the  mistaken  view  that  it  represented  the 
Bakerstown  coal  of  the  Conemaiigh  series,  instead  of  the  Lozver 
Kittanning  bed  of  the  Allegheny  series: 

The  shales  in  the  roof  of  this  coal  at  Mason  are  crowded 
with  fossil  plants,  among  which  Mr.  David  White  has  identified 
several  species  that  he  refers  to  the  Kittanning  horison  as  given 
on  pages  288  to  28 1,  Vol.  II,  West  Virginia  Geological  Survey. 

The  coals  above  and  below  this  No.  5  Block  coal  at  Mason 
have  both  been  mined  lo  a  small  extent.  The  upper  one  is  a  soft 
coal  with  iridescent  aspect,  and  hence  has  been  locally  termed  the 
"Peacock"  bed.  Whether  it  represents  the  Upper  Kitlanning 
coal,  or  is  a  member  of  the  higher  Freeport  group  is  not  known. 
T<:  may  possibly  represent  the  canncl  coal  bed  of  the  sections  near 
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Mammoth  on  Kelly  Creek,  as  well  as  the  Mill  Creek  cannel  hori- 
zon, three  miles  south-east  from  Mason. 

The  coal  at  14  to  18  feet  below  the  No.  5  Block  coal  at 
Mason  appears  to  be  the  same  bed  that  is  frequently  found  a  few 
feet  below  the  No.  5  Block  coal  or  Roaring  Creek  coal,  and  which 
has  been  referred  to  the  horizon  of  the  Clarion  coal.  It  would 
be  regarded  as  "No.  5  Block  coal"  by  those  who  believe  that  the 
original  "No.  5  Block"  bed  of  the  Montgomery  region  is  not 
identical  with  the  North  Coalhurg  seam. 

The  analysis  of  the  main  coal  ("No.  5  Block")  from  a  sam- 
ple collected  at  the  Graham  mines  oif  J.  G.  Vaughan  at  Mason, 
Kanawha  County,  by  R.  W.  Edmonds,  is  reported  as  follows  on 
page  286,  Volume  II,  West  Virginia  Geological  Survey : 

Moisture    0.73 

Volatile  matter ..: 36.58 

Fixed  carbon 52.25 

.A-sh 10.45 

Total 100.00 

Sulphur    2.69 

Phosphorus    0.006 

At  the  old  cannel  coal  opening  on  Mill  Creek,   Kanawha 

County,  we  see  the  following : 

Ft.      In. 

1.  Sandstone,   massive 

2.  Fire  clay  shales 2        0 

r  cannel  1'    0" 


Q      rr.r,i  J  co^^j  bony         0      6    [    4        2 

^-     ^°^''\  cannel  1      8    f 

[  cannel  slate      1     0   J 

4.  Shales  and  concealed 3        0 

5.  Coal,  soft,  reported 2        0 

Elevation  (barometric),  800  feet  A.  T 
Below  this  5  to  10  feet  is  the  great  Roaring  Creek  sandstone, 

and  above  it  a  few  feet  a  bed  of  "Peacock"  coal  two  and  one-half 

to  three  feet  thick  is  reported. 

This  cannel  is  mined  in  a  small  way  by  the  Mill  Creek  Cannel 

Coal  Company  of  Charleston  and  brought  to  the  Coal  &  Coke 

Railway  over  a  narrow  gauge  railroad.     It  was  manufactured 

into  oil  and  other  products  before  the  late  civil  war*,  but  the  dis- 

*The  oil  factory  was  one  mile  and  a  half  up  Falling  Rock  Creek 
virhich  puts  into  Elk  three  miles  below  Clendenin,  and  the  cannel  on  this 
stream  appears  to  come  at  the  same  horizon  as  the  Mill  Creek  cannel, 
instead  of  at  the  Stockton  coal  horizon  as  formerly  supposed.  The  cannel 
on  Falling  Rock  Creek  is  2i  to  3  feet  thick  with  3  to  6  inches  of  slate 
above  the  center,  and  then  2i  to  3  feet  of  impure  bituminous  coal  3  to  5 
feet  below  the  bottom  of  the  cannel. 
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covery  of  petroleum  put  an  end  to  the  industry.  There  can  be 
scarcely  any  doubt  that  this  coal  belongs  near  the  horizon  of 
"No.  5  Block"  coal.  The  cannel,  like  all  such  deposits,  lies  in 
pockets,  and  is  mostly  confined  to  one  farm,  being  quite  irregular 
in  thickness  even  on  it. 

As  we  pass  down  Elk  River  from  the  Graham  mines  on  Elk 
at  Mason  these  coals  soon  disappear  except  as  thin  and  unim- 
portant streaks,  traces  of  which  may  still  be  observed  in  the 
great  bed  of  massive  rock  that  Campbell  has  called  the  Charles- 
ton sandstone  and  which  is  so  extensively  quarried  for  ballast 
and  other  purposes  along  the  Coal  &  Coke  Railway  for  about 
one  mile  above  where  the  valley  of  Elk  debouches  into  that  of 
the  Great  Kanawha.  This  composite  mass  of  sandstone  ( Charles- 
ton) contains  in  its  streaks  of  coal  all  that  remains  of  the  Alle- 
gheny series,  and  the  overlying  Mahoning  and  Buffalo  sandstones 
of  the  Conemaugh  as  well,  and  even  embraces  the  highest  member 
(Roaring  Creek  (Homezvood)  sandstone)  of  the  Upper  Pottsville 
at  its  base.  The  entire  Charleston  sandstone  is  finely  exposed 
along  the  road  that  leads  up  the  steep  hill  at  the  south  end  of  the 
bridge  from  the  C.  &.  O.  R.  R.  Station. 

The  following  section  was  compiled  in  descending  this  road 
from  the  summit,  a  mile  south  of  the  C.  &  O.  depot : 

Ft.  In. 

1.  Red,  marly  beds  of  the  Conemaugh 50  0 

2.  Sandstone,  coarse,  brown,  pebbly 30  0 

3.  Coal,  2'  to 3  0 

4.  Concealed    10  0 

5.  Sandstone,  very  massive,  pebbly 90  0 

6.  Fire  clay,  massive  sandstone  and  concealed 100  0 

7.  Coal,  "No.  5  Block",  blossom 

8.  Concealed    10  0 

9.  Sandstone,  massive   (Roaring  Creek)    to   level   of   C.  &   O. 

Railway  at  station 90        0 

10.     Concealed  to  Kanawha  Black  Flint,  near   Great  Kanawha 

River  level 30        0 

Just  what  bed  No.  3  represents  we  do  not  yet  know  certainly, 
but  it  comes  about  where  the  Bakerstoivn  coal  of  the  Conemaugh 
series  would  be  expected.  It  is  the  same  coal  that  Hon.  F.  M. 
Staunton  found  in  digging  the  cellar  of  his  country  house  on  top 
of  the  hill  a  mile  south-east  from  the  Davis  Creek  road,  along 
which  its  crop  as  given  in  the  section  was  seen,  and  where  it  was 
once  opened.  Mr.  Staunton  reports  it  as  two  and  one-half  to 
three  feet  lliirk  in  his  cellar,  and  of  fair  (|uality. 
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No.  5  appears  to  represent  the  Mahoning  sandstone,  and  the 
fire-clay  immediately  below  it  would  represent  one  of  the  Free- 
port  coal  horizons,  but  no  coal  is  present,  so  that  the  No.  5  Block 
coal  or  No.  7  of  the  section  is  all  of  the  coal  to  be  found  in  the 
Allegheny  series.  Its  blossom  shows  along  the  Davis  Creek 
road,  just  above  the  great  outcrop  of  Roaring  Creek  sandstone, 
No.  9,  which  rises  from  the  C.  &  O.  R.  R.  grade  at  the  Charleston 
Station  in  a  bold  cliff  to  nearly  100  feet  above  the  same.  The 
coal  itself  comes  down  to  the  railroad  grade  at  one-half  to  three- 
quarters  mile  below  the  new  Charleston  Station,  and  just  before 
it  dips  below  the  same,  exhibits  the  following  structure : 

Ft.      In.' 

1.  Sandstone,   massive 75        0 

r  coal  0'     6"  1 

2.  Coal  \  slate,  black  2      6    \ 4        6 

[coal  1      6   J 

Before  the  Great  Kanawha  River  was  slack-watered,  the 
crop  of  the  Kanawha  Black  Flint  could  be  seen  near  the  ordinary 
level  of  the  water  just  under  the  southern  end  of  the  bridge  near 
the  C.  &  O.  station  at  Charleston. 

The  members  of  the  Charleston  section  from  Nos.  5  to  9, 
inclusive,  make  up  the  Charleston  sandstone  of  Campbell,  250  to 
300  feet  in  thickness,  and,  as  already  stated,  it  contains  repre- 
sentatives of  the  Conemaugh,  all  of  the  Allegheny  and  a  portion 
of  the  Pottsville,  so  that  except  for  a  local  designation  where  the 
coals  are  mostly  absent  as  along  the  Coal  &  Coke  Railway  for  a 
mile  or  two  above  Charleston,  it  is  impracticable  to  use  a  term 
which  includes  so  many  formations.  The  thickness  of  these 
several  members  (Nos.  5-9  of  the  section)  foot  up  290  feet  as 
measured  by  barometer,  but  this  is  probably  too  great  by  40 
feet  since  no  allowance  was  made  for  the  rather  rapid  north- 
west dip  which  would  decrease  the  thickness  by  about  40  feet,  and 
this  leaves  the  vertical  thickness  of  the  Charleston  sandstone  ap- 
proximately 250  feet. 

The  No.  5  Block  coal  comes  out  to  daylight  on  the  Rays 
Branch  of  Davis  Creek,  two  miles  and  a  half  south-west  from 
Charleston,  where  it  has  long  been  mined  for  the  local  Charleston 
market  and  is  held  in  high  esteem  as  a  domestic  fuel. 

This  coal  is  now  operated  on  Rays  Branch  by  O'Knight  and 
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3.     Coal,  No.  5  Block 


Myers,  in  whose  mine  the  coal  exhibits  the  following  structure 
at  the  end  of  the  main  heading : 

Ft.      In. 

1.  Shale,  gray,  many  fossil  plants,  0'  to 1        0 

2.  Draw  slate  and  bone  coal 0        1 

coal,  hard,  splinty  0'  11" 
slate,  dark  gray      0      1 
coal,  softer  0      9 

slate,  dark,  hard     0     1 

[  coal,  "shop  coal"     1     5 

4.     Slate  and  coal  mixed ' 0        8 

Elevation  (barometric),  800  feet  A.  T. 

The  hill  rises  almost  sheer  above  the  mine  to  the  summit 
of  a  massive  brown  pebbly  sandstone^  the  same  as  No.  2  of  the 
Charleston  section  at  240  feet  above  "No.  5  Block"  coal.  A  bed 
of  soft  coal  28  inches  thick  is  reported  at  50  feet  above  the  level 
of  the  mine. 

This  No.  5  Block  coal  is  also  mined  by  William  Means, 
Wesley  Williams,  and  Philip  Policy  on  the  Stitt  Branch  of  Davis 
Creek  at  140  feet  above  the  Kanawha  Black  Flint  where  it  has 
the  following  structure  as  exhibited  at  the  mine  of  William 
Means : 


Ft.      In. 


7. 


Coal,No.5Block 
Elevation,  Bar., 
875'  A.  T. 


Sandstone,   massive 

Shales,  gray 2 

bone  0'     2" 

coal,  good     2      5 

shale,  gray    0     4 

coal,  good     0     6 

coal,  slaty     1     0 

Concealed  and  massive  sandstone 140 

Kanawha  Black  Flint „ . . .     3 

Shales,   silicious 4 

coal,  slaty 
shale,  gray 
Coal,  Stockton  ■{  coal 


I  fire  clay 
[  coal,  vis. 


4 
11 
0 
0 


11 


This  No.  5  Block  coal  passes  below  Davis  Creek  near  the 
mouth  of  Dry  Branch  just  above  which  it  is  mined  for  local  use. 
The  tidal  elevation  where  it  dips  below  Davis  Creek  is  about  575 
feet,  and  when  we  come  to  the  C.  &  O.  Railway,  two  miles  north, 
near  Springhill,  this  coal  is  more  than  200  feet  below  the  railway 
grade  (587)  and  no  longer  of  commercial  value.  Mr.  E.  B. 
Dyer  of  (Tharleston  reports  that  a  diamond  drill  hole  put  down 
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along  Davis  Creek  about  one-half  mile  south  from  the  C.  &  O. 
Railroad,  found  only  some  thin  coal  and  black  slate  at  the  horizon 
of  the  No.  5  Block,  182  feet  below  the  valley  level. 

As  we  pass  southward  and  south-westward  from  Dry  Branch, 
however,  this  coal  appears  to  maintain  a  rather  constant  place  in 
the  series,  and  we  find  it  in  fair  thickness  at  the  mouth  of  Brier 
Creek,  near  Brounland,  on  Big  Coal  River,  as  shown  in  the  sec- 
tion given  there,  pages  476-477. 

The  No.  5  Block  coal  was  once  mined  on  Big  Coal  River 
about  one-half  mile  below  Sproul  and  shipped  down  the  same  by 
boat.  The  mines  are  now  in  disuse  and  fallen  shut,  but  the  coal 
is  reported  as  three  and  one-half  to  four  feet  thick  with  only  one 
slate  parting.  It  crops  50  to  60  feet  above  water  level,  10  feet 
over  a  great  massive  cliff,  and  disappears  under  Big  Coal  River 
about  one  mile  and  a  half  below  Sproul  and  probably  a  mile  above 
the  mouth  of  Little  Coal  River. 

Westward  from  Little  Coal  River  on  the  head  of  Horse 
Creek  and  other  streams,  the  No.  5  Block  coal  has  a  thickness  of 
4  to  5  feet,  and  is  reported  in  many  of  the  oil  and  gas  wells  near 
Grifhthsville,  Lincoln  County. 

On  Mud  River,  near  Spurlockville,  it  is  mined  at  100  feet 
above  the  Stockton  coal,  and  is  known  throughout  that  region  as 
the  "4-foot  vein". 

It  is  present  on  the  Guyandotte  River,  coming  out  of  the 
same  on  the  southward  rise  of  the  strata  near  Sheridan,  but  is 
there  overshadowed  by  the  thicker  Stockton,  which  comes  out  and 
is  mined  at  Branchland,  so  that  but  little  prospect  work  has  been 
done  on  the  No.  5  Block  along  the  Guyandotte. 

This  coal  bed  continues  on  westward  to  the  waters  of  Twelve 
Pole,  however,  and  is  mined  on  a  commercial  scale  near  East 
Lynn,  on  the  East  Fork  of  Twelve  Pole,  by  the  East  Lynn  Coal 
Company,  eight  miles  south-east  from  Wayne.  Here  Mr.  Hennen 
obtained  the  following  data  : 

Ft.      In. 

1.  Sandstone,  massive,  40  feet  to 50        0 

2.  Ccal,  gas,  hard,  semi-splint    1'    7i" ' 

3.  Bone,   i"  to  0     1 

4.  Coal,  gas,  hard,  semi-splint    1      8 

5.  Coal,  gray  splint,  hard  0     5      }■  No.  5  Block  coal 4        9i 

6.  Bony  splint  coal,  hard  0     4 

7.  Coal,  .  gas,     medium     hard 

"shop  coal",  0"  to  0     8 
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^t.  In. 
S.     Slate   and   massive   sandstone    (Roaring    Creek)    to  level   of 

Twelve  Pole 50        0 

Elevation  (aneroid),  642  feet  A.  T. ;  Butts,  S.  40°  E. ;  Faces,  S.  50°  E.; 
Greatest  rise,  S.  40°  E. ;  Mine  capacity,  200  tons ;  Men  employed,  43 ;  Coal 
shipped  mostly  west  for  steam  and  domestic  purposes ;  Authority  for  mine 
data,  Capt.  A.  J.  Perry,  Gen.  Manager,  and  Adam  Lindley,  mine  foreman; 
Sample  from  Nos.  2,  4,  and  5,  for  analysis  of  which  see  Table  No.  9, 
page  528. 

The  coal  very  much  resembles  in  physical  aspect  the  same 
bed  at  Queen  Shoals,  near  the  eastern  line  of  Kanawha  County, 
more  than  60  miles  distant.  It  has  an  excellent  reputation  for 
use  in  the  railway  engines.  Capt.  Perry  reports  that  the  coal 
gets  much  thicker  on  farther  up  the  East  Fork  of  Twelve  Pole. 
He  also  reports  that  in  a  boring  starting  20  feet  under  this  coal, 
another  one  7'  7"  thick  was  struck  at  141  feet  which  would  be 
the  Stockton,  or  coal  at  Branchland. 

A  high  knob  rises  on  the  south  bank  of  Little  Lynn  Creek 
which  empties  at  East  Lynn,  and  in  descending  from  its  summit 
the  writer  measured  (with  barometer)  the  following  section : 

Ft.  In. 

1.  Sandstone,  massive,  pebbly  (Buffalo) 40  0 

2.  Concealed  and  sandy  shales 50  0 

3.  Concealed  and  flaggy  and  massive  sandstone 90  0 

4.  Coal,  soft,  one  of  the  Free  ports 2  6 

5.  Concealed  and  flaggy  sandstone 90  0 

6.  Sandstone,   very  massive 60  0 

7.  Coal,  No.  b  Block 4  6 

8.  Concealed' 10  0 

9.  Sandstone,  Roaring  Creek,  very  massive  to  bed   of  Twelve 

Pole   40  0 

No.  4  is  the  same  coal  that  is  mined  by  Byron  Dean  two  miles 
up  East  Fork  from  Wayne  where  it  is  two  and  one-half  to  three 
feet  thick.  It  is  either  the  Upper  or  Lower  Frceport  bed  of  the 
Allegheny  series,  while  Nos.  3  and  1  would  correlate  with  the 
Mahoning  and  Buffalo  sandstones  respectively  of  the  Conemaugh 
series,  and  hence  the  Allegheny  beds  would  have  a  thiclcness  of 
only  IGO  odd  feet  in  this  region. 

The  No.  5  Block  coal  has  not  been  exploited  to  any  extent 
on  the  West  Fork  of  Twelve  Pole  so  far  as  known,  since  the 
coal  occurring  in  the  hills  near  Genoa,  where  it  has  been  mined 
by  Joseph  P.artram  and  others,  and  is  3^  to  4  feet  thick,  appears 
to  belong  higher  in  the  Allegheny  series,  most  probably  to  the 
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Lower  Freeport  horizon,  the  same  as  the  Mill  Creek  coal,  above 
Ft.  Gay  on  Tug  River. 

On  Big  Sandy  River  the  horizon  of  the  No.  5  Block  coal 
rises  above  water  level  a  mile  or  two  below  Ft.  Gay,  Wayne 
County,  and  at  the  mouth  of  Tug  Fork,  would  be  30  to  40  feet 
above,  but  its  crop  is  concealed  in  the  river  terrace  trash,  and 
does  not  get  above  the  same  until  we  pass  a  mile  south  from  the 
mouth  of  Mill  Creek,  after  which  its  blossom  is  frequently  visible 
10  to  20  feet  above  the  great  Roaring  Creek  sandstone,  which, 
cropping  along  the  bed  of  Big  Sandy  at  Ft.  Gay,  gradually  rises 
out  of  Tug  River  above  Mill  Creek,  and  gets  75  to  80  feet  above 
the  same  in  an  enormous  cliff  at  Salt  Peter,  four  miles  above 
Ft.  Gay. 

What  appears  to  be  the  No.  5  Block  bed,  a  bright,  hard  pure- 
looking  coal  has  been  opened  on  the  land  of  Farrow  Vinson,  in 
a  hollow  east  from  Salt  Peter  Station  at  30  feet  above  the  Roar- 
ing Creek  sandstone  and  about  150  feet  above  Tug  River,  where 
the  following  section  is  exposed  by  combining  it  with  an  exposure 
one-third  mile  below  Salt  Peter : 

Ft.      In. 

1.  Sandstone,    massive,    coarse,    yellowish,    gray 

from  summit  of  knob 20  0 

2.  Concealed    15  0 

3.  Shales,  limy,  dark 5  0 

4.  Sandstone,    massive,    pebbly,   visible,    Mahon- 

ing?       30        0 

Concealed    60        0 

coal  0'     4" 

fire  clay         1 
coal  0 

Coal,  Mill  Creek,  Upper   1  ^^^l^  ^ 

or  Lower  Freeport.       j  ^^^1- 

coal 
shale 
[  coal 
Concealed  and  sandy  shales 25        0 

8.  Sandstone,  hard,  flaggy  and  massive 20        0      Allegheny 

9.  Fire  clay  and  coa/3;  ^omow 10        0     -Series 

10.  Concealed  and  flaggy  sandstone 25  0       167' 

11.  Sandstone,  limy  layers,  hard,  flaggy 15  0 

12.  Fire  clay,  shales,  and  sandstone,  massive 20  0 

13.  Concealed    10  0 

14.  Shales,  bluish  gray,  fossil  plants 3  0 

[  cannel  slate  0'     3"  ] 

15.  Coal,  No.  5  Block  \  shale  0     6^3        3 

[  coal,  hard,  good  2     6   J 

16.  Concealed   30        0 

17.  Sandstone,   Roaring   Creek,   very  massive   to 

N.  &  W.  R.  R.  at  Salt  Peter 75        0 
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Here  we  have  all  of  the  Allegheny  series  since  No.  6  is 
either  the  Upper  or  Lozver  Freeport  bed,  most  probably  the  lat- 
ter. If  the  top  of  the  Allegheny  should  be  found  in  the  concealed 
interval,  No.  4,  it  could  add  only  about  35  feet  to  the  167  feet, 
thus  making  the  entire  thickness  of  these  beds  about  200  feet  at 
Salt  Peter. 

In  the  Bald  Knob  region  of  Boone  County  between  the  wat- 
ers of  Pond  Fork  and  the  West  Fork  of  Little  Coal  River  there 
is  a  remarkable  local  development  of  coal  at  the  horizon  of  the 
A^o.  5  Block,  or  Roaring  Creek  seam  on  the  land  of  Oliver  Cook, 
high  up  in  the  mountains,  1000  feet  above  water  level. 

d'Invilliers  measured  this  coal  at  the  Oliver  Cook  bank,  and 

reported  it  as  follows : 

Ft.      In. 

Slate    

Coal    7'  11  " 

Slate    0   10 

Bone  or  splint 4     4i 

Sandstone    2     0      [ 22        4i 

Coal    0     6 

Slate    0   11 

Coal   0     7 

Hard   coal 5     3 

Sandstone   

The  analysis  of  a  sample  of  the  coal  taken  across  the  face  of 

the  7'  11"  is  given  as  follows  by  d'Invilliers  on  the  authority  of 

McCreath,  revealing  a  coal  of  exceptional  purity : 

Moisture    2.550 

Volatile    matter 34.270 

Fixed   carbon 58.897 

Sulphur     0.368 

Ash 3.645 

The  top  of  the  Roaring  Creek  sandstone  is  seen  in  a  great 
cliff  a  few  feet  below  the  level  of  this  remarkable  deposit,  while 
the  blossom  of  another  coal  is  visible  at  50  feet  above,  and  the 
surface  rises  to  150  feeet  above  this  great  coal  bed.  It  doubtless 
covers  only  a  few  acres  with  this  enormous  thickness  and  would 
split  up  into  three  separate  beds  at  a  few  rods  distant,  each  sepa- 
rated from  the  other  by  several  feet  of  rock  materials.  There 
are  doubtless  many  such  valuable  deposits  of  these  Allegheny 
coals  in  the  summits  of  the  mountains  between  the  Great  Kana- 
wha and  Tug  Rivers. 

East  from  the  Great  Kanawha  River  and  north  from  the 
Gauley  there  is  a  fine  development  of  this  coal  on  the  lands  of 
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Mr.  C.  C.  Lewis  and  others  along  the  headwaters  of  Twenty  Mile 
Creek,  Leatherwood,  and  Buffalo,  the  latter  two  streams  heading 
up  against  Twenty  Mile  and  flowing  westward  into  Elk  River. 

The  following  section  made  on  the  south  bank  of  Hardway 
Fork  of  Twenty  Mile  Creek,  one-half  mile  above  the  mouth  of 
the  former,  exhibits  the  thickness  and  stratigraphic  relations  of 
No.  5  Block  coal  on  the  lands  of  Mr.  Lewis : 

Ft.  In. 

1.  Sandstone,  conglomeratic,  large  pebbles 30  0 

2.  Concealed    10  0 

3.  Sandstone,    coarse   gray 40  0 

4.  Shales  with  black  slate  at  bottom 10  0 

5. Concealed  and  massive,  gray  sandstone GO  0 

{coal,    good        1'     8"] 

e.    Coal.No..BlockYZl,^i       I     I        '       ' 

[  coal,  slaty  1     0   J 

7.  Shales   3        0 

8.  Coal,  thickness,  not  seen 

9.  Concealed 80        0 

10.  Kanazuha  Black  Flint 2  0 

11.  Concealed  and  sandstone 25  0 

12.  Stockton  coal  and  shales,  old  opening 10  0 

13.Sandstone,  Coalburg,  massive  and  concealed 100  0 

14.  Sandstone,  yellow,  massive  (Winifrede) 30        0 

r  coal  0'     3"  ] 

15.  Coal,  Winifrede  \  shale,  gray        0     2    V 4        5 

[  coal,  splint        4     0   J 

16.  Concealed  and  sandstone 130  0 

17.  Black  slate,   some  coal 

18.  Concealed  and  massive  sandstone 110  0 

19.  Coal,  Cedar  Grove,  bright,  hard,  visible 1  0 

20.  Concealed 115  0 

21.  Sandstone,    shelly 15  0 

{coal,  soft,  good        1'     3"! 

...    Coal.  No.  ,GoA  S™  t/'jili,  l^l\ '       ' 

[  coal,   hard,    visible  1      6   J 

23.  Concealed 155  0 

24.  Coal,  Little  Eagle? 2  0 

25.  Concealed,  sandstone 25  0 

26.  Shales,  black 15  0 

27.  "Black   Marble",  Eagle    limestone? 1  0 

28.  Shales,  dark,  and  concealed 25  0 

29.  Coal,  good 1  5 

30.  Concealed  to   Twenty  Mile  Creek,  one-quarter  mile  below 

mouth  of  Hardway 15        0 

Total 1027        2 

The  top  of  this  section  is  crowned  by  a  very  pebbly  coarse 
grayish  white  sandstone  with  large  pebbles,  and  it  is  most  proba- 
bly the  same  horizon  as  the  stratum  with  large  pebbles  in  preced- 
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ing  sections.  It  represents  either  the  Buffalo  or  Mahoning  sand- 
stone at  the  base  of  the  Conemaugh  series.  The  No.  5  Block 
coal  is  here  very  pure  looking  and  has  been  mined  to  a  small  ex- 
tent for  local  use. 

There  is  some  question  about  the  identity  of  No.  22.  If  No. 
27  is  the  Eagle  limestone  horizon,  then  No.  22  would  be  the  No. 
2  Gas  coal,  but  if  this  concretionary,  dark  limy  bed  (No.  27)  is 
the  Stockton  limestone,  then  No.  2  would  be  the  Cedar  Grove 
coal.  No.  24  the  Powellton,  and  the  No.  2  Gas  would  belong  in 
the  concealed  interval  No.  23.  It  will  require  more  detailed  work 
to  clear  up  the  doubt. 

Another  section  showing  No.  5  Block  coal  in  the  summit 
south  of  Twenty  Mile  Creek,  above  the  mouth  of  Robinson  Fork, 
Nicholas  County,  and  on  the  18,000  acre  Lewis  tract,  was  meas- 
ured by  the  writer  as  follows : 

Ft.      In. 


Coal,  No. 5  Block  ■ 


coal,  gas,   good 
bone 

coal,  good 
bone  and  coal 


coal,    good 
fire  clay 
coal,  soft 


4" 
2 
9 
11 
8 
6, 
0 


12 


90 


Concealed     . 

Kanawha  Black  Flint 2 

600 


4.     Concealed  to  Twenty  Mile  Creek. 

This  exhibits  a  great  development  of  the  No.  5  Block  coal, 
and  also  shows  the  thickness  of  the  lower  division.  Just  below 
where  the  section  ends,  a  thin  (11-2')  bed  of  coal  comes  out  of 
Twenty  Mile  and  has  been  mined  near  the  mouth  of  Robinson  a 
mile  farther  down,  where  it  is  30"  thick  and  quite  pure.  It  is 
most  probably  either  the  Peerless,  or  "No.  2  Gas"  coal. 

Two  or  three  miles  north  from  this  last  locality,  and  near 
the  head  of  Leatherwood  Creek,  which  heads  up  against  Twenty 
Mile,  and  flows  into  Elk  River,  there  is  another  local  coal  mine 
on  the  No.  5  Block  seam,  and  there  we  see  the  following  section : 

Ft.      In. 
Sandy  shales,  visible 10        0 

'  coal  V    A"' 


bone  0 

ClUll  1 

Coal,  No.  5  Block  j  shale  0 

coal  4 

bone  0 

i  coal  2 


y 10     10 
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Ft.  In. 

Concealed    '. T 90  0 

Kanawha  Black  Flint,  probably 5  0 

Concealed    100  0 

Sandstone,  very  massive,  gray  to  bed  of  Leatherwood 20  •     0 

Here  we  also  get  a  large  development  of  the  No.  5  Block 
coal,  and  find  it  about  400  feet  lower  than  the  last  locality  on 
Twenty  Mile,  two  or  three  miles  southward,  since  the  north-west 
dip  is  quite  rapid  in  this  region.  There  is  evidently  a  large  body 
of  this  No.  5  Block  coal  in  this  region  where  it  will  have  good 
thickness  and  quality,  because  its  horizon  is  above  water  level 
all  the  way  down  Leatherwood  to  Elk  River  in  Clay  County, 
where  its  crop  is  350  feet  or  more  above  water  level,  although 
the  coal  has  thinned  to  only  three  feet  or  less,  in  harmony  with 
the  general  law  of  westward  thinning  of  all  the  coal  beds  in  the 
West  Virginia  fields. 

Just  east  from  the  18,000  acre  tract  of  Mr.  C.  C.  Lewis  is 
the  90,000 'acre  tract  of  the  Cameron  &  Brokerhoff  estates  which 
in  recent  years  has  been  most  thoroughly  examined  and  pros- 
pected by  the  eminent  mining  expert  of  Pottsville,  Pa.,  Capt. 
Baird  Halberstadt,  who,  with  the  consent  of  the  owners  of  the 
tract  in  question,  has  kindly  submitted  some  of  the  results  of  his 
investigations  for  publication  in  this  volume. 

This  large  tract  of  land  embraces  portions  of  Nicholas,  Clay 
and  Braxton  Counties,  the  principal  body  of  it  lying  on  Buffalo 
Creek  and  its  tributaries,  and  extending  from  Elk  River  (which 
it  borders  for  many  miles  above  Clay  Court  House)  southward 
to  the  divide  between  Elk  and  Gauley  Rivers. 

Capt.  Halberstadt's  work  was  practically  limited  to  tracing 
out  and  opening  up  for  measurement  and  sampling  this  No.  5 
Block  coal  bed,  since  no  others  of  present  commercial  value  exist 
there  above  water  level.  The  region  is  a  wild  one  and  the  surface 
accumulations  of  soil  and  rock  rubbish  cover  everything  from 
sight  to  a  depth  of  several  feet.  And  yet  by  means  of  a  special 
auger  invented  by  himself  Capt.  Halberstadt  successfully  traced 
the  crop  of  this  valuable  coal  bed  and  defined  its  elevation  over 
an  area  of  8500  acres,  along  61  miles  of  outcrop,  opening  and 
proving  the  same  at  many  points,  thus  completing  in  a  most 
thorough  manner,  ready  for  mining  operations,  the  survey  of  this 
very  large  coal  field  which  has  now  been  rendered  accessible  for 
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commercial  operations  by  the  construction  of  several  miles  of 
branch  railway  on  Buffalo  Creek  from  the  Coal  &  Coke  Railway 
at  Dundon,  opposite  Clay,  up  to  where  it  taps  the  principal  body 
of  this  No.  5  Block  area. 

The  following  measurements  by  Capt.  Halberstadt,  and  an- 
alyses by  McCreath  of  Harrisburg,  Pa.,  which  have  been  fur- 
nished the  Survey  by  the  former  will  give  a  fair  idea  of  the  thick- 
ness and  quality  of  this  coal  bed  in  the  region  at  the  headwaters 
of  Buffalo  in  Nicholas  and  Clay  Counties : 


DRIFT  NO.  1. 

Brushy  Fence  Fork 
of  Buffalo  Creek. 


coal       4'    0" 
slate      0     4 
coal       1   10 


Ft.  In. 


DRIFT  NO.  3. 

Brushy  Fence  Fork 

of  Biif  alo  Creek. 


DRIFT  NO.  4. 
Buffalo  Creek. 


..6     2 


coal 
slate 
coal 


4'     7  " 

0  7i 

1  2 


Ft.  In. 

coal 
.6     4i     slate 

coal 


Ft.       In. 


4'  Si"l 
0  4i  !► 
0    11      J 


Analyses. 

1.  3. 

Moisture    1.033  2.316 

Volatile  matter    34.925  35.454 

Fixed    carbon 56.141  55.449 

Sulphur  0.824  0.541 

Ash    7.077  6.240 

Totals    100.000  100.000 


4. 

1.244 

34.686 

56.150 

0.560 

6.860 

100.000 


DRIFT  NO.  5. 

Brushy  Fence  Fork, 

Ft.  In. 


coal 

1' 

0"] 

coal 

0' 

slate 

0 

8 

slate 

0 

coal 

4 

8 

i  ..7  10 

coal 

1 

slate 

0 

5 

slate 

0 

coal 

1 

1 

coal 

4 

DRIFT  NO.  6. 

Road  Fork 
Buffalo  Creek. 

Ft.  In 
4"  " 
6 

0     \  ..6     9 
6 


DRIFT  NO.  7. 
Buffalo  Creek. 


coal 
slate 
coal 
bone 
coal 


1' 

14"  1 

0 

6 

o 

3i     ^ 

0 

14 

2 

3      J 

Ft.       In. 


.6         34 


Analyses. 


Moisture     1.266 

Volatile    matter 33.604 

Fixed    carbon 56.110 

Sulphur O.r.40 

Ash     8.480 

Totals    lOO.noo 


6. 

1.024 

36.826 

56.3:',6 

0.714 

5.100 

100.000 


7. 

4.016 

33.324 

54.747 

0.563 

7.3.'-.0 

lon.noo 
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These  six  prospect  openings  are  all  clustered  in  the  extreme 
south-eastern  corner  of  Clay  County,  and  extend  for  nearly  two 
miles  along  Buffalo  Creek  and  its  Brushy  Fence  Fork,  near  the 
head  of  the  main  stream  just  before  its  headwaters  turn  south- 
eastward into  Nicholas  County.  These  analyses  reveal  a  coal  of 
great  excellence  which  would  probably  show  even  greater  purity 
when  the  drifts  are  extended  farther  from  the  crop. 

Drifts  Nos.  8  and  9  are  located  progressively  farther  down 
Buffalo  Creek,  No.  9  being  about  two  miles  S.  75°  W.  from  No. 
7.     The  coal  exhibits  the  following  structures  at  these  two  drifts : 


DRIFT  NO.  8.  DRIFT  NO.  9. 

Mud  Lick  Fork  of  Buffalo.       Strickland  Run  near  Buffalo. 


Coal 
Slate 
Coal 
Slate 
Coal 
Slate 
Coal 


0' 

10"! 

0 

54 

0 

51 

0 

5     !- 

1 

6 

0 

4* 

3 

64  J 

Ft.      In. 


74 


Coal 
Slate 
Coal 
Slate 
Coal 


Ft.      In. 


0'  9"  1 

0  5    I 

1  9     J-..5 
0  4     I 

2  3    J 


Analyses. 

No  analysis   reported  for  No.   8. 

Moisture 1.350 

Volatile   matter 35.230 

Fixed  carbon 52.627 

Sulphur    1.203 

Ash .- 9.590 

Drifts  Nos.  11  and  12  are  located  on  the  headwaters  of  Grove 
Creek,  about  two  miles  and  two  and  one-half,  respectively,  almost 
due  north  from  Drifts  Nos.  8  and  9.  Here  this  coal  exhibits  the 
following  structure  and  composition : 


DRIFT  NO.  11. 

Grove  Creek. 

Ft. 

In. 

Coal 

1'     2  "' 

Slate 

0      6 

Coal 

Coal 

0      6 

Slate 

Slate 

0      5f     1-..7 

8f 

Coal 

Coal 

0    11 

Slate 

Slate 

0      5| 

Coal 

Coal 

3      8i 

DRIFT  NO.  12. 
Haley  Rock  Fork. 


1'  34" 

0  44 

1  2 

0  7       1 

3  24    J 


Ft.       In. 


74 


5  GO 
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Analyses. 


Moisture    1.255 

Volatile  matter 37.315 

Fixed  carbon 53.379 

Sulphur    0.756 

Ash    7.295 


Moisture    1.167 

Volatile   matter 36.800 

Fixed  carbon 54.563 

Sulphur    0.733 

Ash    6.737 


Totals   100.000 


100.000 


Drifts  Nos.  17  and  18  are  located  on  up  Buffalo  Creek,  3  to 
4  miles  south-east  from  Nos.  1,  3,  and  4,  in  Nicholas  County,  and 
there  Capt.  Halberstadt  reports  the  following  results : 


DRIFT  NO.  17. 
Cherry  Run. 


DRIFT  NO.  18. 

Ramp  Fork. 


Ft. 


Coal 

Slate 

Coal 

Bone 

Coal 


1'  0  " 

0  7 

0  8*     - 

0  74    I 

4  54    J 


In. 

Coaly  slate 
Coal 
Slate 
Coal 
44  Bone 
Coal 
Bone 
Coal 
Slate 
Coal 

Analyses. 


0' 

2  ""1 

1 

3 

0 

64 

0 

94 

0 

44 

0 

5 

0 

3 

4 

6 

0 

8 

2 

0      J 

Ft.      In. 


10      114 


Moisture 1.336 

Volatile   matter 37.704 

Fixed  carbon 57.763 

Sulphur    0.677 

Ash    2.520 


Moisture    4.218 

Volatile   matter 33.152 

Fixed  carbon 55.038 

Sulphur    0.547 

Ash    6.145 


Totals   100.000 


100.000 


The  ash  in  No.  17  is  remarkably  low,  but  the  analysis  rep- 
resents, as  do  all  the  others,  a  sample  taken  entirely  across  the 
face  of  the  coal,  excluding  only  such  slates  and  bones  as  would 
naturally  be  separated  from  the  coal  in  commercial  mining. 

The  sample  from  Drift  No.  18  was  evidently  not  taken  be- 
yond the  zone  of  weathering  as  indicated  by  the  large  percentage 
(4.2] 8)  of  moisture.  At  this  prospect  the  bottom  ply  of  No.  5 
Block  was  also  uncovered,  where  it  has  a  thickness  of  2  feet. 

Drift  No.  20  is  on  Taylor  Creek,  a  tributary  of  Buffalo,  just 
east  from  Ihe  Clay-Nicholas  line,  and  Drift  No.  10  is  a  half  mile 
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farther  north-west  on  the  Turkey  Fork  of  Taylor  Creek  close  to 
the  Clay-Nicholas  line. 

These   Drifts  exhibit   the   following  measurements   and  an- 
alyses as  reported  by  Capt.  Halberstadt : 


DRIFT  NO. 

19 

Turkey  Creek. 

Coal 

0'     5   "1 

r 

Slate 

0      9 

Coal 

0    Hi 

Slate 

0      64 

Coal 

1      4 

\. 

Slate 

0      8 

Coal 

2      li 

Bone 

0      1 

Coal 

0      9i 

DRIFT  NO.  20. 
Taylor  Creek. 


Ft.       In. 


Ft.      In. 


Coal  and  bone 

1' 

1  "1 

Slate 

0 

8 

Coal 

1 

5i     1- 

Slate 

0 

5 

Coal 

4 

2      J 

Analyses. 


Moisture    2.020 

Volatile   matter 34.580 

Fixed  carbon 56.433 

Sulphur    0.607 

Ash    6.360 


Moisture    1.246 

Volatile   matter 36.064 

Fixed  carbon 57.039 

Sulphur    0.711 

Ash    4.940 


Totals   100.000 


100.000 


These  analyses  reveal  a  coal  of  excellent  quality.  The  sepa- 
rating slates  will  most  probably  decrease  in  thickness  when  the 
coal  is  driven  well  under  cover.  This  is  true  of  all  except  the 
bottom  thick  parting  which  comes  in  below  the  lowest  coal  shown 
in  Drifts  Nos.  17  and  18,  where  we  get  in  No.  17  three  feet  of 
sandy  fire  clay  and  then  two  feet  of  coal,  and  in  No.  18  two  feet 
of  sandy  clay  and  two  feet  ten  inches  of  coal.  The  parting  sepa- 
rating this  lowest  ply  of  the  No.  5  Block  or  Roaring  Creek  coal, 
from  the  main  bed  above  is  often  several  feet  in  thickness,  so  that 
the  underlying  coal  has  been  exposed  only^  at  a  few  of  the  Drifts. 

The  geological  horizon  of  this  thick  bed  of  coal  was  in  doubt 
for  several  years  until  in  March,  1905,  the  writer  in  company 
with  Capt.  Halberstadt  discovered  the  Kanawha  Black  Flint  in 
place,  cropping  in  a  deep  hollow  almost  directly  below  where 
Capt.  Halberstadt  had  opened  up  the  coal  on  Turkey  Creek.  My 
barometer  made  the  interval  120  feet,  and  Capt.  Halberstadt  later 
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found  it  to  be  11-i  feet  by  stadia  measurements.  Hence  it  is  the 
No.  5  Block  coal  or  North  Coalhurg  bed  of  the  Great  Kanawha 
Valley,  and  the  Roaring  Creek  seam  of  Barbour  and  Randolph 
Counties. 

Capt.  Halberstadt  connected  all  of  his  main  Drifts  in  the 
No.  5  Block  coal  with  tide  by  running  lines  of  stadia  levels  from 
a  U.  S.  Geological  Survey  B.  M.  as  summed  up  in  the  following- 
additional  data  which  he  presented  to  the  Survey : 

THE  ELEVATION  OF  ALL  THE  DRIFTS  AS 
DETERMINED  BY  OUTCROP  SURVEY. 

No.  Eleva.  No.  Eleva.  No.  Eleva. 

1 1306  9  1369.2  17  1469.7 

2   1335  10  1355.4  IS  1613.6 

3   1325  11  1208  19  1448. 

4 1308  12  1180  20  1483.3 

5  1340  13  1203  21  1814.6 

6 : 1284  14  1225  2-2  1885 

7   1310.7  15  1325  23  1525 

8  1338.4  16  1350.2  24  1393.7 

Dilly  Run,   Butcher's 1218.2 

Donohue  Drift         1436.4 

Floor  of  Wilson's 1216.8 

Amey's  Bank 1255 

Henry  Butcher's 1227.1 

Strickland  Drift 1348 

Wilson  in  bed  of  Branch.  .1349 

Taylor  Fork 1518.7     Tliis  drift  is  across  from  No.  20. 

2.  Elevation  of  top  of  bore  hole  near  Strickland's  line,  1075. 

3.  Total  length  of  outcrop  line  surveyed  322,680  feet,  or  6L1  miles.    This 

does  not  include  any  of  the  tie  lines  which  were  run,  but  is  the 
length  of  continuous  outcrop. 

4.  Total  acreage  as  it  is  possible  to  determine  it  from  Reynold's  survey, 

8.")01  acres.  This  is  exclusive  of  any  area  which  may  be  within 
the  limits  of  sheets  Nos.  15,  21,  23.  and  25,  each  of  which  embraces 
a  considerable  area  of  coal,  but  it  is  not  defined,  because  ihe  line 
of  outcrop  ha?  only  been  partly  defined. 

6.  Elevation  of  Black  Flint  on  Turkey  Creek .- 1443      feet 

Vertical  distance  between  it  and  Big  Vein 114.5  feet 

Elevation  of  Bi.g  Vein 1557.5  feet 

7.  Elevation  of  Black  Flint  on  Ramp  Fork 1502.7  feet 

Vertical  distance  i)ctween  it  and  Big  Vein 109.3  feet 

Elevation  of  Big  Vein ir'12      feet 

9.     Distance  from  Drift  No.  9  to  No.  10  along  outcrop 845      feet 

Air  line  distance 804      feet 

10.     Air  line  distance  from  Drift  No.  9  to  Bnrc  Hole  No.  3 1488      feet 

Drift  No.  9  is  1135  feet  west  of  Bore  Hole  No.  2. 
Bore  Hole  is  962  feet  south  of  No.  9. 

From   (he   Big    Bed  to   Black   Flint   on    T.illy    I'ork    (Slick- 
Rock  Branch)   the  inlcrvnl    ( iinromclric  )    is 115-130  feet 
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The  Big  Bed  (No.  5  Block)  I  have  determined  by  barom- 
etric observation  to  be 300-330  feet 

vertically  above  the  top  of  Bore  Hole  No.  1  on  Lilly  Fork. 

The  shale  in  the  yard  of  H.  L.  Murphy  is  probably  the  representative 
of  the  Black  Flint. 

At  an  elevation  of  130  feet  vertically  above  the  Big  Bed  (No.  5  Block) 
on  Turkey  Creek  near  its  head,  is  a  small  bed  3'  Oi"  thick  as  follows : 

Ft.       In. 

Coal   0         5 

Bony  slate 0         6 

Coal,  bone  and  slate 0        7l 

Coal  (very  fine) 1         6 

Total 3        Oi 

The  thickness  of  the  rock  interval  between  the  Big  Bed  (No.  5  Block) 
and  the  one  above  (3'  0")  seems  to  be  constant  and  in  several  places  was 
found  to  be  (barometrically)  130  feet. 

This  3'  bed  of  coal  is  either  the  Upper  or  Lower  Freeport  of 
the  Allegheny  series,  while  the  one  which  Capt.  Halberstadt  terms 
the  ''Big  Bed"  is  the  No.  5  Block,  or  Lower  Kittanning  coal,  the 
Roaring  Creek  seam  of  northern  West  Virginia.  Capt.  Halber- 
stadt also  reports  that  the  lowest  red  beds  of  the  Conemaugh  are  * 
found  at  250  to  300  above  No.  5  Block  coal. 

A  very  massive  sandstone  sets  in  a  short  distance  above  this 
coal  and  extends  to  about  100  feet  above  the  same,  while  at  275 
to  300  feet  above  by  barometer  occurs  the  top  of  a  great  pebbly 
cliflf,  just  under  the  lowest  red  beds. 

At  the  mouth  of  O'Brien  Creek  on  Elk  River,  two  miles 
below  the  Clay-Braxton  line,  a  coal  bed  has  been  mined  for  local 
use  at  90  to  100  feet  above  Elk  River  and  has  long  been  known 
as  the  O'Brien  Creek  coal.  It  comes  200  feet  below  the  top  of  a 
great  pebbly  cliff  of  sandstone,  where  the  lowest  red  beds  are  still 
higher,  and  hence  would  most  probably  represent  the  Roaring 
Creek  bed,  or  No.  5  Block  coal. 

At  the  mine  of  Felty  Brothers,  one-quarter  mile  up  (west) 
O'Brien  Creek  from  its  mouth,  the  following  section  is  exposed 
in  descending  from  the  summit  of  the  hill  above : 

-    Ft.  In. 

1.  Sandstone,  very  pebbly,  visible 20  0 

2.  Concealed  and  massive  sandstone 160  0 

3.  Coal,  blossom 

4.  Concealed  15  0 

5.  Sandstone,   massive 8  0 

6.  Shale,  dark,  sandy,  fossil  plants 0  2 

7.  Coal,  O'Brien  Creek,  No.  5  Block,  etc.,  5'  8"  to 7  2 

8.  Concealed 10  0 

9.  Sandstpne,  very  massive,  current  bedded.  Roaring  Creek....  70  0 
10.     Coal   0  8 
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Ft.       In. 

11.  Fire  clay  and  sandy  shales 5        0 

12.  Sandstone  to  bed  of  Elk  River 10        0 

This  coal,  No.  7,  is  quite  irregular  in  thickness  and  the  thick 
portion  is  evidently  a  "pocket",  since  at  a  point  only  100  feet  in 
from  the  entrance,  the  coal  thins  from  7'  2"  to  5'  8"  within  20 
feet.  The  upper  half  of  the  coal  is  softer,  and  looks  like  an  ex- 
cellent coking  bed,  while  the  lower  half  is  harder  and  holds  some 
splinty  layers. 

The  rocks  rise  rapidly  south-eastward  here,  and  on  the  oppo- 
site, or  south  side  of  Elk  River,  where  this  coal  has  been  opened 
by  Henry  Waggy,  it  has  an  elevation  of  150  feet  above  Elk  River, 
and  there  we  get  the  following  section : 

Ft.  In. 

1.  Concealed  and  sandstone  from  top  of  knob 160  0 

2.  Sandstone,  pebbly,  big  cliflf 50  0 

3.  Concealed 40  0 

4.  Fire  clay  and  coal  horizon 

5.  Concealed  10  0 

6.  Shales,  sandy 15  0 

7.  Sandstone,  massive ., 5  0 

8.  Shales,  soft,  gray 3  9 

9.  Coa/,  slaty 0  3 

10.  Shale,  and  sandy  fire  clay 0       11 

11.  Shale,    dark 0        3 

'  coal  3'     4"  ' 

slaty,  cannel  0  7 
shale,  bluish  0  3 
slate,  black  0  1 
coal,  splinty      1     9 

13.  Concealed ! '. 10        0 

14.  Sandstone,  Roaring  Creek,  massive,   pebbly  in   lower   half, 

visible   60         0 

15.  Concealed  to  Elk  River SO        0 

Here  the  coal,  which  is  single  bedded  in  the  mine  on  O'Brien 
Creek,  one-third  mile  north-west,  is  split  by  a  parting  of  shale 
and  slaty  cannel  below  the  middle,  the  whole  having  practically 
the  same  thickness  as  the  coal  at  Felty  Brothers  mine. 

The  coal  horizon,  No.  4  of  this  section,  and  No.  3  of  the 
O'Brien  Creek  section,  is  one  and  the  same,  and  it  probably  repre- 
sents the  Upper  Kittanning  coal,  or  first  one  above  the  Roaring 
Creek  bed  of  the  Philippi  and  Tygarts  Valley  region. 

In  a  diamond  drill  hole  recently  sunk  on  O'Brien  Creek  one 
mile  above  its  mouth  by  Mr.  S.  D.  Adams  and  others  of  Con- 
ncllsvillc,  Pa.,  the  Kanawha  Black  Flint  is  reported  2  feet  thick 
at  a  depth  of  00  feet  below  the  O'Brien  Creek  coal. 


12.     Coal,  No.  5  Block 
Roaring  Creek 


WEST   VIRGINIA   GEOLOGICAL   SURVEY.  565 

As  we  pass  down  E^k  from  O'Brien  Creek,  the  No.  5  Block 
coal  gets  higher  in  the  hills  and  the  Stockton  coal,  an  irregular 
slaty  bed,  comes  up  and  is  frequently  seen  along  the  cuts  of  the 
Coal  &  Coke  Railway.  When  we  come  to  Otter,  the  No.  5  Block 
coal  is  about  325  feet  above  Elk  River,  and  was  once  mined  by  J. 
W.  Bledsoe,  on  the  south  side  of  Elk,  where  it  is  reported  to  be 
about  three  and  one-half  feet  thick.  The  old  .opening  is  one- 
quarter  mile  south  from  the  Otter  Station,  but  is  now  fallen  shut 
and  the  coal  could  not  be  seen.  The  Roaring  Creek  sandstone 
crops  in  great  cliffs  on  either  bank  of  Elk,  at  10  feet  below  the 
horizon  of  the  Roaring  Creek  or  No.  5  Block  coal,  while  above 
the  latter  we  get  40  to  50  feet  of  sandy  shales  and  then  a  very 
massive,  pebbly  sandstone  to  100  feet  above  the  coal,  with  a  suc- 
cession of  sandstones  and  shales  to  the  base  of  red  beds  at  280 
feet  above  the  Roaring  Creek  coal  horizon. 

At  Qay  C.  H.  this  same  coal  is  only  two  and  one-half  to 
three  feet  thick,  and  crops  a  few  feet  above  the  top  of  the  Roar- 
ing Creek  sandstone,  which  there  forms  a  solid  wall  150  to  175 
feet  thick,  with  its  upper  surface  at  300  feet  above  Elk  River. 

This  is  the  same  coal  that  was  once  mined  on  the  land  of 
Hedge  Triplett,  a  mile  and  a  half  south-east  from  Qay,  but  has 
been  abandoned  for  several  years,  and  the  mine  mouth  fallen  in* 
so  that  the  coal  cannot  be  seen.     A  party  who  dug  coal  in  the 
mine  reports  it  as  having  the  following  structure  there : 

Ft.      In. 

Coal,  soft,  breaks  up  small 2'     8"  1 

Slate,  gray 0     5    1-...     6        1 

Coal,  harder 3      0    J 

Elevation  (barometric),  1185  A.  T. 

If  the  coal  is  really  6  feet  thick  here,  it  is  probably  only  local, 
since  nowhere  below  Clay  on  the  river  hills  has  it  been  found  to 
exceed  3^  feet. 

About  three-quarters  of  a  mile  above  the  mouth  of  O'Brien 
Creek,  a  bed  of  coal  is  reported  in  the  foundation  of  a  bridge 
pier,  where  the  Coal  &  Coke  Railway  crosses  the  mouth  of  Crane 
Creek.  It  is  down  near  the  level  of  Elk  River,  and  is  said  to  be 
more  than  3  feet  thick.  It  is  most  probably  the  Stockton  coal  of 
the  Kanazvha  series,  which  would  belong  at  about  that  horizon. 

Mr.  John  Duffield  has  the  O'Brien  Creek  coal  opened  on  the 
north  side  of  Elk  River,  about  one  mile  above  the  mouth  of 
O'Brien  Creek,  and  there  we  see  the  following : 
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Ft.       In. 

Sandy   shales 3        6 

Coal  0'     4"  ' 

Shales,  gray  0  5 
Coal,  good  1  5 
Shale,  blue  0  4 
Coal,  splinty      1      6 

Concealed 10        0 

Sandstone,  very  massive  to  Elk  River 50        0 


As  we  pass  up  Elk  from  this  point  the  Roaring  Creek  or  No. 
5  Block  coal  appears  to  thin  away  still  more  and  soon  passes 
below  water  level  between  Villa  Nova  and  the  mouth  of  Strange 
Creek,  while  at  the  latter  point  a  great  cliff  of  pebbly  sandstone 
crops  with  its  upper  surface  200  feet  above  Elk. 

Long  i'Cnoh  rises  to  a  height  of  1510  feet  above  tide  abouf 
three-quarters  of  a  mile  N.  65°  E.  from  the  mouth  of  Strange 
Creek,  and  in  descending  from  its  summit  to  Elk  River  the  fol- 
lowing succession  was  observed : 

Ft.      In. 

1.  Sandstone,   probably   Lower  Pittsburg    from   top    of    Long 

Knob  (1510  A.  T.) 30  0 

2.  Concealed  and  red  shales 50  0 

3.  Sandstone,  massive,  pebbl}^,  Connellsville 30  0 

4.  Concealed  with  iron  ore  and  ferruginous  limestone 40  0 

5.  Concealed  80  0 

6     Sandstone,  massive  pebbly,  Morgantown 50  0 

,   7.     Concealed 20        0 

8.  Limestone,  nodular,  Elk  Lick 5        0 

9.  Red  shales  with  limestone  nodules 75        0 

10.  Limestone,  Ames  horizon 1        0 

11.  Deep  red  shales,  Pittsburg,  and  concealed 80        0 

12.  Sandstone,  massive  and  concealed  with  nuggets  of  iron  ore 

weathering  red  at  base 130  0 

13.  Sandstone,  massive  pebbly,  Buffalo  and  Mahoning 120  0 

1 4.  Coal,  blossom 

15.  Concealed    10  0 

16.  Sandstone,  massive 10  0 

17.  Shales,  sandy 10  0 

]  8.     Fire  clay,  coaly 3  0 

19.  Shales  and  sandstone,  concretions 15        0 

20.  Shales,  sandy 7        0 

\  coal  0'     2"! 

21.  Cort/ j  fire  clay       1      1     \ 1        7 

[  coal  0     4    J 

22.  Fire  clay 5  0 

23.  Sandstone,  shaly 3  0 

24.  Sandstone,  massive  to  Elk  River 30  0 

The  Pittsburg  coal  horizon  misses  long  Knob  by  only  a  few 
feet,  possibly  only  20  to  30,  so  that  we  have  here  almost  a  com- 
plete section  of  the  Conemaugh  series,  and  the  most  of  the  Alle- 
gheny, since  the  massive  sandstone  at  the  mouth  of  .Strange  Creek 
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which  descends  from  the  Coal  and  Coke  Railway  grade  to  the 
bed  of  Elk  River  and  below  appears  to  be  the  sandstone  whose 
top  comes  about  90  to  100  feet  above  the  Roaring  Creek  coal  in 
the  sections  near  the  mouth  of  O'Brien  Creek.  Whether  or  not 
this  latter  coal  would  be  found  in  valuable  thickness  at  the  mouth 
of  Strange  Creek  50  to  70  feet  below  the  bed  of  Elk  River, 
nothing  but  the  core  drill  can  determine. 

*  The  outcrop  of  nuggets  of  iron  ore  in  the  Conemaugh  series 
here  at  Strange  Creek,  led  to  the  building  of  a  small  iron  furnace 
by  parties  from  Ohio  several  years  ago,  but  it  is  needless  to  say 
the  atternpt  to  start  an  iron  industry  at  Strange  Creek  proved  a 
dismal  failure,  since  there  is  not  enough  ore  in  the  entire  region 
to  run  a  modern  furnace  a  week. 

The  two  small  coals,  Nos.  14  and  21,  are  in  the  Allegheny 
series,  and  may  possibly  represent  the  Upper  and  Lower  Freeport 
beds,  respectively. 

The  Roaring  Creek  coal  comes  out  of  Strange  Creek  a  few 
miles  above  its  mouth,  and  along  the  upper  portion  of  the  stream 
has  been  mined  on  the  land  of  Robert  Matheny  for  local  supply. 
It  exhibits  the  following  structure  on  the  land  of  Mr.  Matheny : 

Ft.      In. 

Sandstone   

Shale 0        9 

Bony  coal        0'     9" 


Coal, 

hard 

1 

5 

Shale 

gray 

0 

2 

Coal 

0 

7 

Bony 

coal 

0 

2 

Coal 

2 

1 

Shale 

gray 

0 

3 

Coal 

0 

9 

Slate, 

black 

0 

3 

Coal, 

splinty 

2 

1 

Concealed    lO        0 

Sandstone,  massive,  Roaring  Creek  to  level  of  Strange  Creek. ...  90        0 

Above  the  coal  here  we  get  the  base  of  a  great  pebbly  cliff  at 
170  feet  and  its  top  extends  to  210  feet  above  the  coal,  while  the 
red  beds  come  in  at  90  feet  higher  on  top  of  a  soft,  brown  pebbly 
sandstone. 

A  thin  coal  12"  to  15"  thick  was  once  mined  here  in  the 
topg^  of  the  hills  near  the  red  beds,  and  10  feet  above  a  brown, 
soft,  pebbly  sandstone.  It  would  represent  either  the  Harlem  or 
Bakerstdzvn  coal,  more  probably  the  latter. 
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In  passing  up  Elk  River  from  the  mouth  of  Strange  Creek, 
the  rocks  dip  under  the  same  and  when  we  come  to  Glendon,  at 
the  mouth  of  Big  Birch  River,  the  top  of  the  Allegheny  series  is 
below  the  level  of  the  Coal  &  Coke  Railway,  and  a  great  massive 
pebbly  cliff  crops  along  the  river  banks.  A  diamond  drill  hole 
was  once  sunk  on  Canoe  Run  just  opposite  Glendon,  on  the  north 
side  of  Elk  River  here,  and  about  25  feet  above  the  same.  It 
begins  200  feet  below  the  red  beds  of  the  Conemaugh,  and  its* 
record  is  reported  as  follows : 

Thickness.  Deplh. 

Ft.  In.  Ft.  In. 

Surface    11  2  11  2 

Sandstone     14  10  26  0 

Sandy  shale 21  0  47  0 

Black  slate 6  0  53  0 

Sandstone    12  0  65  0 

Dark    slate 5  0  70  0 

Light    slate 4  0  74  0 

Black  state 10  75  0 

Coal    0  1  75  1 

Fireclay 1  11  77  0 

Sandy   shale 12  3  89  3 

Coal  Roaring  Creek  {'^"^^  ^        I     ij.     3        2  92        7 

No.  o  Block  l^^^j  ^      Q   I 

Fire    clay 3  5  96  0  1 

Dark    slate 4  6  100  6  | 

Sandstone,  Roaring  Creek 61  9  162  3  |  80'    9" 

Light    shale 1  6  163  9  f 

Sandstone    1  6  165  3  | 

Black    slate 8  1  173  4  ) 

f  coal  1'  10  "  1 

I  slate  0      li    I 

Co./,5^.r^/o,.],Xck  slate      ,?     54    f  '  •  •     «        '  ^'^        « 

I  coal  0      6      I 

[black   slate     0      3      J 

Sandstone    1         7  183         7    ] 

Sandy    slate 3        0  186        7    5^32'    9" 

Sandstone,    Coalburg 28        2  214        9    J 

f  coal             0'     6"  ] 
Coal,CoalhurgJ^  p^rth-ig       0      2^ 4         2  218       11 

[ coal  3      6    J 

Fireclay 0         5  219         4 

Dark  slate  to  hot  torn 11         s  231        0 

The  identification  of  the  coal  beds  in  this  record  given  by  the 
writer  arc  reasonably  certain,  since  the  lowest  red  beds  are  only 
200  feet  above  the  level  of  the  bore  hole,  thus  making  the  coal  at 
80'  3"  the  representative  of  the  Roaring  Creek  bed  or  "No.  5 
Block",  and  the  "Rig  Bed"  of  Halberstadt  in  southern  Gay, 
northern  Nicholas,  etc..  here  thinned  below  commercial  size. 
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The  Stockton  coal  is  readily  identified  at  80'  9"  below  the 
Roaring  Creek  seam,  in  its  thick  mass  of  coal  and  slate,  while  the 
Coalhitrg  coal,  the  only  one  of  commercial  size  in  the  boring, 
comes  32'  9"  lower. 

As  we  pass  up  Big  Birch  River  a  coal  bed  comes  above  the 
level  of  the  same,  near  the  mouth  of  Diatter  Run,  3  miles  below 
Herold  P.  O.,  Braxton  County,  and  has  been  mined  by  several 
parties  between  these  two  points,  including  E.  B.  Shaffer,  Geo. 
A.  Herold  and  others. 

On  the  south  side  of  Big  Birch  at  Herold  this  coal  shows 
the  following  section  at  the  mine  of  L.  M.  Johnson : 

Ft.      In. 

1.  Sandstone,  great  pebbly  cliff 50         0 

2.  Concealed  and  sandstone 40         0 

3.  Coal,  one  of  the  Freeports 1         6 

4.  Shales,  massive  sandstone  and  concealed 80        0 

5.  Fire  clay,  visible 3         0 

6.  Sandstone,  massive,  pebbly 45         0 

7.'    Slate,   black 0         2 

(  coal  2'     0"  ' 

shale,  gray       0      9 

8.  Coal,  Roaring  Creek  \  coal,  soft  0      8 

I  coal,  splint        0      6 
[  coal,  harder      0      7 

9.  Concealed  and  massive  sandstone  to  bed  of  Big  Birch 50        0 

This  appears  to  be  the  Roaring  Creek  coal,  so  far  as  can  be 
determined  from  the  structure  of  the  bed,  and  the  overlying  rocks. 
On  the  north-east  side  of  Birch  River,  just  opposite  Herold's 
Mill,  this  coal  pinches  out  entirely  between  two  great  cliffs  of 
sandstone. 

This  same  coal  is  mined  by  E.  B.  Shaffer,  on  Middle  Run,  a 
tributary  of  Big  Birch,  two  miles  below  Herold,  where  the  fol- 
lowing section  was  observed : 

Ft.      In. 

1.  Sandstone,   massive 10        0 

2.  Sandstone  and  sandy  shales 20         0 

coal  0'     4"  ~ 

fire  clay  1      0 

3.  Coal,  Roaring  Creek  \  coal  3      0 

shale,   dark     0      3 
[  coal  2      0 

A  coal  was  once  mined  in  the  bed  of  Diatter  one-half  mile 
above  its  mouth,  which  is  possibly  the  Roaring  Creek  coal. 

Near  the  head  of  Diatter,  and  not  far  from  Twistville  P.  O., 
a  diamond  drill  hole  was  sunk  in  1906  on  the  land  of  W.  F.  Duf- 
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field,  who  kindly  furnished  the  Survey  with  the  following  record 
of  the  same : 


DIATTER  BORE  HOLE. 

Thickness.  D6pth. 

Ft.  In.  Ft.  In. 

Surface  (about  975'  A.  T.) 4  2  to  4  2 

Sandstone     79  4  to  83  6 

Sandy   shale 41  6  to  125  0 

Fire  clay 2  0  to  127  0 

Sandstone,    solid 19  5  to  146  5 

Black    slate 2  0  to  148  5 

r  coal  0'     9"  1 

Coal,  Freeport  \  fire  clay        1      0    ^ 1  11  to  150  4    1 

[ coal  0      2    J  I 

Fire    clay 2  2  to  152  6    | 

Sandy  slate 3  0  to  155  6    | 

Sandstone    22  2  to  177  8    | 

Coal    0  4  to  178  0     | 

Sandstone    7  8  to  185  8    | 

Fire    clay 2  2  to  187  10    | 

Sandstone    2  3  to  190  1    [  116'  3" 

Shale,    greenish 9  11  to  200  0    f 

Shale,  and  fire  clay 6  6  to  206  6    j 

Dark  slate 6  0  to  212  6    | 

Light  sandy  shale 10  6  to  223  0    | 

Black  slate ■ 1  10  to  224  10    | 

Fire    clay 2  6  to  227  4    | 

Sandy  shale 21  2  to  248  6    | 

Black  slate 2  6  to  251  0    | 

Sandstone    10  11  to  261  11    J 

r  coal       0'     3"  1 

Coal  \  slate      0     7    \ 4  1  to  266  0 

[coal       3      3    J 

Fireclay 1  9  to  267  9 

Sandstone   to    bottom 17  6  to  285  3 

The  well  starts  about  20  feet  below  the  top  of  a  massive, 
pebbly  sandstone,  a  few  feet  above  which  is  a  coal  and  fire  clay 
horizon.  The  coal  struck  at  148'  5"  has  been  identified  as  one  of 
the  Freeport  coals,  either  the  Upper  or  Lower  one,  while  the  one 
at  261'  11"  would  appear  to  correspond  to  the  Roaring  Creek  bed 
or  the  one  struck  at  89'  ,j"  in  the  well  at  Glendon. 

About  one  mile  S.  70°  E.  from  this  Diatter  boring  and  330 
feet  by  barometer  above  its  top,  a  coal  3  to  4  feet  thick  with  a 
few  inches  of  slate  near  its  center  was  once  mined  on  the  land  of 
J.  E.  Boughman,  at  HO  feet  below  the  top  of  a  great  pebbly  sand- 
stone. The  coal  would  probably  not  be  more  than  250  feet  vert- 
ically over  the  bore  hole,  and  hence  would  probably  belong  at  the 
horizon  of  the  P,lk  Lick  bed,  while  the  pebbly  rock  above  it  would 
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correlate  with  the  Morgantown  sandstone  horizon,  since  directly 
above  it  come  much  red  shale  and  limestone  nuggefs  on  to  the 
summit  at  220  feet  above  the  coal. 

The  Pittsburg  coal  bed  crops  in  Coon  Knob,  about  one  mile 
and  a  half  north-east  from  the  Diatter  bore  hole  and  550  feet 
above  the  same,  or  1525  feet  A.  T.,  which  would  be  about  275 
feet  above  the  coal  on  Boughman.  Hence  as  there  can  be  very 
little  dip  in  the  strata  between  the  bore  hole  and  Coon  Knob,  it 
would  give  the  vertical  interval  between  the  Pittsburg  coal  and 
the  one  near  the  bottom  of  the  boring  as  (260'  -|-  550')  810  feet 
in  round  numbers,  which  is  the  correct  measurement  for  this 
region,  between  the  Roaring  Creek  and  Piftsbttrg  coal  beds. 

We  shall  conclude  the  subject  of  the  Lozuer  Kittanning, 
Roaring  Creek  or  No.  5  Block  coal  by  giving  a  section  or  two 
from  the  Tygarts  Valley  River  at  Powell  and  other  points  in 
Marion  and  Taylor  Counties  in  the  northern  region  of  the  State. 

When  the  Roaring  Creek  coal  passes  under  Tygarts  Valley 
River  below  Cecil,  a  few  miles  above  Grafton,  it  remains  below 
water  level  until  we  approach  Bush,  five  miles  below  Grafton, 
when  the  rapid  rise  of  the  strata  on  the  S.  E.  slope  of  the  Chestnut 
Ridge  anticlinal,  brings  this  coal  to  the  surface,  where  several 
attempts  have  been  made  to  mine  it.  Its  structure  there  is  given 
on  page  468,  Volume  II,  under  the  designation  of  Loiver  Free- 
port  coal,  and  measurements  of  the  same  coal  at  Hammond  and 
Powell  are  given  on  pages  469  and  470  respectively. 

Since  Volume  II  was  written  the  coal  beds  in  the  hills  have 
been  opened  up  more  thoroughly  by  the  Powell  Coal  &  Coke  Com- 
pany and  a  recent  section  there  throws  new  light  upon  the  correla- 
tion of  the  coal  beds. 

The  section  in  descending  from  the  summit  above  the  Powell 
mine  is  as  follows  : 

Ft.  In. 

1.  Red  beds,  red  soil 10  0 

2.  Yellow  shales  and  sandy  beds 30  0 

3.  Limestone,  silicious,  f ossilif erous,  Pm^  Creek 2  0 

4.  Shales,   drab,   sandy 5  0    1 

5.  Sandstone,  massive  and  shaly 13  0    | 

6.  Concealed,  and  shales 45  0    1 135' 

7.  Black  slate,  visible 2  0    f 

8.  Sandstone,    massive,   pebbly,    Mahoning 60  0    | 

9.  Flaggy   sandstone   and   concealed lO  0   J 

10.  Coal,   Upper  Freeport,  blossom 
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Ft. 

11.  Concealed  and   shales 25 

12.  Fire  clay  visible 5 

13.  Sandstone,    gray,    massive 20 

14.  Shale,    dark    sand}- 2 

15.  Cual,  Lower  Free  port,  bony  at  top  for  6" 3 

16.  Fire  clay,  impure,  visible 2 

17.  Concealed  and  greenish  shales 20 

f  coaly  slate        0'     1"  1 

IS.     Coal,  U.  Kitfanniiig  I  shale  0     4    [ 0 

[ coal  0     6    J 

19.  Shales  and  fire  clay  with  iron  ore  and  yellow  lime- 

stone nodjiles 12 

20.  Sandstone,   flaggy   and  massive 30 

21.  Shale,   gray 3 

r  cannel   slate      0'     6"  1 
I  coal  1    30     I 

22.  Coal,  Roaring  Creek  \  ^^^^f  ^      ^    ' ^ 


In. 

0 

0 

52' 

4 

0 

1 

4 

1 

3 

0 
0 

I 

S 

22' 

11 

1 

0 

I 

45' 

0 

1 

0 

J 

43' 


coal  0      6     r 

slate  0      1 

coal  2     0   J 

23.  Fire    clay ' 3         0    ] 

24.  Shales  and   concealed 30        0    \    58' 0" 

25.  Sandstone,    massive 25        0    J 

r  coal  1'     0"  1 

26.  Coal,  U.  Mercer  \  slate  0      6    \ 2        6 

[ coal  1      0   J 

27.  Shales,  dark,  sandy  and  concealed 40        0    | 

28.  Slate,    black 3        0    \ 

28.     Coal,  slaty 1        0 

30.  Shales  and  sandv  beds 20        0 

[black  slate        1'    4" 
coal,  bony  0   10 

31.  Coal  L.  Mercer  \  coal,    good        1     9 

coal,  bony  0      7 

1_  coal,    good        0      6 

32.  Fire  clay  and  sandy  shales : 15        0 

33.  Coaly  shales,  with  I.  O.  nuggets ,3        0 

34.  Fire  clay  and  sandy  shales 20        0 

35.  Fire  clay  and  coaly  shales 5        0 

36.  Conglomerate,   hard,  white,   Connoquenessing  sand- 

stone     

This  section  gives  a  new  interpretation  and  correlation  of 
the  be(Js  exposed  on  either  side  of  the  Chestnut  Ridge  arch. 
There  can  be  no  doubt  that  No.  2  is  the  Pine  Creek  Limestone, 
since  at  Colfax,  only  three  miles  below  Powell,  the  Brush  Creek, 
Pine  Creek  and  Ames  Limestones  are  all  in  the  same  vertical 
section,  and  it  is  13.")  feet  from  the  Pine  Creek  fossiUferous  lime- 
stone to  the  Ames,  while  the  Brush  Creek  limestone,  with  its 
fossils  and  underlying  coal,  comes  05  feet  below  the  Pine  Creek 
bed.  Hence  we  have  a  certain  and  fixed  point  in  the  series  at 
Powell  near  the  top  of  the  section  from  wliicli  to  correlate  the 
coal  beds. 
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No.  23  was  formerly  correlated  with  the  Lo-wer  Freeport, 
and  No.  31  with  the  Lower  Kittcmning,  but  this  now  appears  to 
have  been  erroneous,  since  No.  23  is  the  Roaring  Creek  coal, 
which  appears  to  correlate  with  the  Lower  Kittanning  bed,  and 
hence  No.  31  would  be  in  the  Mercer  group,  and  one  of  the  coals 
of  the  Kanawha  series,  the  Allegheny  series  having  thinned  to 
only  about  150  feet,  in  harmony  with  the  thin  (144')  section  of 
the  same  found  in  the  Webster  bore  hole  in  Taylor  County,  only 
a  few  miles  south-west  from  Powell. 

The  combined  section  and  boring  at  Webster,  Taylor  County, 
four  miles  west  from  Grafton,  to  which  reference  has  been  made, 
and  which  figures  so  prominently  in  this  new  interpretation  of 
the  Powell  and  Valley  Falls  sections,  is  as  follows : 

SECTION  AND  BlORING  AT  WEBSTER.  TAYLOR  CO. 

Thickness.  Depth. 

Ft.  In.        Ft.  In. 

Pittsburg   coal 

Concealed 104  0  to  104  0 

Connellsville    sandstone 20  0  to  124  0 

Concealed,  flaggy  sandstone  and  shales....     58  0  to  177  0 

Limestone,  massive,  A'isible 3  0  to  ISO  0 

Concealed,  variegated  shales  and,  sandstone  101  0  to  281  0 

Sandstone,    flaggy 24  0  to  305  0 

Shale,    sandy 3  0  to  308  0 

■  Limestone,  Crinoidal,  Ames 1  0  to  309  0 

Shales,    dark 3  0  to  312  0 

Coal,   Harlem 2  0  to  314  0 

Shales,    variegated 20  0  to  344  0 

Limestone     10  0  to  354  0 

Shales,  variegated,  and  flaggy  sandstone...     23  0  to  377  0 

Shales,   yellow 5  0  to  382  0 

Coal,  Bakerstown,  Barton,  etc 3  0  to  384  0 

Red  shales,  sandstone,  and  concealed 77  0  to  461  0 

TOP  OF  DIAMOND  BORING. 

Yellow  clay,  gravel,  etc 10  6  to  471  6 

Fire  clay  and  shale 6  4  to  477  10 

Shale     14  10  to  492  8 

Shale,  limy  Brush  Creek 8  0  to  500  8 

Fire  clay  and  black  shale 2  10  to  503  6 

Coal,  Brush  Creek 0  9  to  504  3 

Limestone,  impure,    Irondale 12  11  to  517  2 

Fireclay 11  6  to  528  8 

Shale,   light   green 7  0  to  535  8 

Fireclay 17  6  to  553  2 

Sandy   shale   and  massive    sandstone,   Ma- 
honing       32  3  to  585  5 
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Coal,  Upper  Kitfanning 


Sandy   shale 15 

Upper  Freeport  coal  horizon 

Fire  clay   and   shale 7 

Shale,  sandy 5 

Shale,   streaked  with  coal  seams 11 

Coal,  Lower  Freeport 2 

Fire  clay  and  sandy  shale 19 

Liineslone,  dark  greenish  gray,  L.  Freeport      7 

Shale  and  fire  clay  with  lime  nodules 14 

Sandy  shale,  and  micaceous   sandstone....     12 
coal  0'  1" 

black  slate  0    2 
coal  0   4 

gray  shale  1    2    f 
black  slate  1    6 
^coal  1    6 

Dark  slate  and  sandy  shales 13 

Limestone,  Johnson  Cement  bed 9 

Shale    10 

Black  slate,  thin  seams  of  coal 2 

Fire   claj- 2 

Shales,    sandy 6 

'  coal  0'     2" ' 

black  slate  1  2 
bony  coal  0  2 
coal  2      4 

bony    coal     0      4 
^  coal  1      8 

Fire  clay,  hard 6 

Shale,  sandy,  some  limestone 4 


7  to  601 


Roaring  Creek 
Coal,  Lower 
Kittanning 


1 


Homewood 

Roaring 

Creek 


0    i      78 


sandstone,  hard,  mas- 
sive, light  gray       27' 
sandstone,    or    sandy 

shale,    dark  12 

sandstone,  hard,  base 
pebbly,  coal  streaks 
in      center      sand- 
stone 39 

Sandstone  and  sandy  shale 31 

Sandstone,  hard,  white,  pebbly,  Upper  Con- 

noqiicnessing    60 

Dark  sandstone,  with  coal  seams,  Quaker- 
town    3 

Very  hard  conglomerate,  L.  C onnoquenessing     47 


0 


3  to 

608 

3 

0  to 

613 

3 

0  to 

624 

3 

0  to 

626 

3 

11  to 

046 

2 

0  to 

653 

2 

0  to 

667 

2 

1  to 

679 

3 

9  to 

684 

0 

4  to 

697 

4 

6  to 

706 

10 

0  to 

716 

10 

0  to 

718 

10 

4  to 

721 

2 

10  to 

728 

0 

10  to 

733 

10 

0  to 

739 

10 

0  to 

743 

10 

4  to 

822 

2 

0  to  854 

0 

0  to  914 

0 

0  to  917 

0 

0  to  964 

0 

J 


.220' 


This  very  complete  section,  beginning'  with  the  great  Pitts- 
burg coal,  which  is  mined  in  the  summits  just  south-west  from 
Webster,  shows  that  the  Upper  Freeport  coal  has  thinned  away 
entirely,  although  its  place  in  the  series  is  marked  by  a  fire  clay, 
while  the  entire  Allegheny  has  thinned  away  to  only  1-14  feet. 

There  can  be  no  doubt  that  the  coal  bed  struck  at  728  feet  is 
the  Roaring  Creek  bed  of  the  Tygarts  Valley  River  at  Cecil. 
Ardcn,  Meridcn,  Philippi,  Lilian,  Junior,  Harding,  Coalton,  etc., 
where  it  rests  upon  the  great  Roaring  Creek  or  Homewood  sand- 
stone. » 
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This  Webster  boring  shows  that  except  for  a  few  strings 
and  streaks  of  coal  in  the  massive  sandstones  and  conglomerates 
under  the  Roaring  Creek  coal,  there  are  no  lower  beds  in  that 
region.  The  character  of  the  beds  still  farther  below  this  Roar- 
ing Creek  coal  is  shown  by  the  records  of  drill  holes  on  pages 
360  to  363  Volume  II.  The  coal  called  Upper  Freeport  in  these 
bore  holes  along  the  Valley  River  in  Volume  II  is  the  Lower 
Kittanning,  and  all  the  sandstones,  conglomerates,  etc.,  below  it 
belong  to  the  Pottsville  series.  The  drill  hole  records  on  pages 
357  to  363  inclusive.  Volume  II,  show  the  beginning  of  the  Kana- 
zvha  series,  in  the  thin  coals  appearing  in  the  Upper  Pottsville, 
while  the  lowest  coal  in  the  section  on  page  363,  Volume  II, 
nearly  450  feet  below  the  top,  may  represent  the  Setvell  bed  of 
the  Middle  Pottsville,  the  great  (143')  gray  sandstone  above 
being  the  Nuttall  horizon. 

The  coal  at  the  Victoria  mine,  near  Hardman  switch,  in  Tay- 
lor County,  described  in  Volume  II  as  the  Upper  Freeport  bed, 
also  turns  out  to  be  this  same  Roaring  Creek  coal,  the  Upper 
Freeport  having  thinned  below  commercial  size  there  just  as  it 
has  done  at  Powell. 

The  following  is  a  section  of  the  Victoria  No.  3  mine 
measured  by  Mr.  Hennen  : 

Ft.       In. 


Bone 

0' 

4 

Coal 

1 

0 

Black    slate 

0 

04 

Coal 

0 

4 

Slate,  black 

0 

Oi 

Fire    clay- 

0 

8 

Bone 

0 

2 

Coal 

1 

0 

Cannel 

0 

2 

Coal 

3 

6 

This  bed  structure  is  unlike  that  of  the  Upper  Freeport,  and 
as. the  character  of  the  coal  is  different  there  can  be  little  doubt 
that  it  represents  the  Roaring  Creek  coal,  the  same  one  that  was 
formerly  mined  in  the  bottom  of  the  Newburg  shaft  800  odd  feet 
below  the  Pittsburg  bed  in  the  summits  above. 

The  following  record  of  a  bore  hole  put  down  through  the 
Lozver  Kittanning  coal,  a  short  distance  below  Independence, 
Preston  County,  is  given  here  through  the  courtesy  of  Hon.  Wm. 
G.  Worley,  of  Kingwood,  on  the  authority  of  Geo.  Hibbs.  of 
Uniontown,  Pa. : 
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INDEPENDENCE  BORE  HOLE. 


Thickness 
Ft.       In. 


Depth 

Ft.       In. 


Surface    

Shale  and  lime , 

Sandstone   , 

Slate     

Fire  clay 

Sandstone    

Slate     

Limestone   

Fire  clay 

Fire  clay  and  lime 

Slate   

Red  and  green  shale.. 

Sandy    slate 

Fire  clay 

Slate     

Fire  clay 

Fine    sandstone 

Fire    clay 

Limestone   

Fire  clay 

Sandstone    

Black  slate 

Sandy    slate 

Black  slate 

Coal,  Upper  Kittanning 

Fire    clay 

Sandstone   

Slate     

Limestone     

Limestone  and  clay. .  . . 

Fire  clay 

Limestone     

Fire  clay,  soft 

Sandstone    

Slate  

Sandstone   

Slate  

Sandstone   

Slate,   gray 

Black  slate 

Slate,  gray 

0'  4 
{)  1 
0  2 
0 


12 

31 
1 
6 
5 

o 

10 
4 
6 
2 
2 
3 
9 
3 
4 
7 
3 
2 
1 
4 
8 
2 

14 
2 
0 
0 

10 

11 
1 

4 
6 
5 
7 
1 
0 
1 
0 
3 
9 
0 


coal 


coal 


Cnal 

Bone 

Coal 

Slate 

Bone 

Slate 

Bone  coal 

Coal 

Piindcr 

Coal 

Slate   

Fire  clay,  soft. 


li 

9 

o 

11 
1 

9 


Loivcr  Kittanning     6 


0 

0 
0 
0 
6 

11 
0 
0 
0 
0 
0 
7 
0 
0 
0 
0 
0 

10 
0 
2 

10 
0 
8 
7 
9 
4 


0 
0 
10 
0 
6 
9 
4 


4 

6 

11 


12 

43 

44 

50 

55 

59 

69 

73 

79 

81 

83 

87 

96 

99 

103 

110 

113 

115 

116 

121 

129 

131 

146 

149 

149 

150 

160 

172 

173 

177 

183 

188 

196 

198 

198 

199 

200 

203 

213 

213 

210 


0 

0 

0 

0 

6 

5 

5 

5 

5 

5 

5 

0 

0 

0 

0 

0 

0 
10 
10 

0 
10 
10 

6 

1 
10 

2  1 
10 

0 

0 

0 
10 
10 

4  \  66'  7" 

1 

!) 
10 

0 

8 

0 

6 


10 


222   11 
225    0 
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The  resemblance  between  the  bed  structure  here  and  the 
Victoria  mine  is  very  obvious.  The  Upper  Freeport  coal  should 
have  been  found  at  about  50  feet,  but  it  has  disappeared. 

The  Lower  Kittanning  coal  comes  out  to  daylight  in  Han- 
cock County,  but  there  is  thin  and  unimportant.  Both  the  coal 
and  its  great  underlying  fire  clay  bed  are  fully  described  in  the 
Detailed  County  Report  by  Prof.  G.  P.  Grimsley  on  Ohio,  Brooke 
and  Hancock  Counties,  to  which  the  reader  is  referred. 

THE  UPPER  KITTANNING  GOAL. 

At  3(3  to  50  feet  above  the  Lower  Kittanning,  or  Roaring 
Creek  coal  just  described,  we  often  find  another  coal  bed  which 
assumes  some  importance  in  Monongalia,  Preston,  Taylor,  Bar- 
bour, Upshur,  Randolph  and  Lewis  Counties.  It  has  long  been 
mined  for  local  supply  at  Philippi,  in  the  Tolbert  and  other  mines 
of  the  region,  as  described  on  pages  312  to  316,  Volume  II,  under 
the  name  of  ''Mahoning  coal".  It  has  the  following  bed  structure 
and  chemical  composition  at  Philippi,  according  to  Messrs.  A.  P. 
Brady  and  B.  H.  Hite,  respectively : 

M.  E.  Tolbert  Mine.  W.  T.  Ice  Mine. 

Ft.  In.                                                       Ft.       In. 

Sandstone,    blue . .         .         Sandstone     

"Draw"     slate ' . .     0         6         "Draw"     slate 0         6 

Coal         2'     5"  1  Bone       0'     2  "  ] 

Slate         0      1     }- 3       11         Coal       2      6^1 4         2 

Coal         1     5    J  Slate      0     0*    f 

Coal       1      5      J 

Analyses.   • 

M.  E.  Tol-  W.  T.  Ice 

bert  Mine.  Mine 

Moisture    0.74  0.81 

Volatile    matter 31.17  30.71 

Fixed    carbon 57.37  56.14 

Ash     10.72  12.34 

Totals • 100.00  lOO.OO 

Sulphur    , 2.69  2.37 

Phosphorus    0.018  0.015 

Where  this  coal  crops  along  the  B.  &  O.  R.  R.  cuts  near 
Meriden,  a  mile  and  a  half  below  Philippi,  a  yellowish  gray,  fresh 
water  limestone  is  exposed  at  about  10  to  15  feet  below  the  coal 
bed.    This  Hmestone  would  correlate  with  the  Johnstown  Cement 
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bed  of  the  Pennsylvania  series.  It  Is  also  visible  at  the  same  hori- 
zon in  the  section  at  Powell  and  also  in  the  Webster  boring,  three 
miles  west  from  Grafton. 

This  coal  was  penetrated  by  the  shaft  of  the  Midland  Coal 
and  Coke  Company,  three  miles  below  Philippi,  at  a  depth  of  42 
feet  below  the  surface  and  43  feet  above  the  Roaring  Creek  coal. 
Mr.  Hennen  secured  the  following  data  concerning  this  bed  at 
the  Midland  shaft : 

'ht      In. 

1.  Surface,  gravel,  etc 15        0 

2.  Sandstone,   hard 27        0 

3.  Ccal,  soft,   slightly  bony  at  top       1'     2  "  ' 

4.  Slate,  .-oft  0     Oi 

5.  Coal,  soft  0    10 

6.  Slate,  black  0     1      ]■ 5        84 

7.  Coal,  soft  1    10 

8.  Slate,  gray,  with   streaks  of  coal  0    11 

9.  Coal,  soft  0    10 

Elevation  (barometric),  1250'  A.  T. ;  Greatest  rise,  S.  E. ;  Sample 
from  Nos.  3,  5,  and  7,  for  analysis  of  which  see  Table  No.  9,  page  528 ; 
Geo.  W.  Dawson,  mine  foreman,  authority  for  data.  The  coal  was  just 
being  opened  for  shipment  along  with  the  underlying  Roaring  Creek 
seam  when  l*ilr.  Hennen  visited  the  locality  and  sampled  the  same.  Irs 
analysis  reveals  a  coal  rather  high  in  ash  and  sulphur,  just  as  the  same 
bed  shows  at  Philippi. 

In  the  section  at  Bush,  five  miles  below  Grafton,  Taylor 
County,  this  Upper  Kittanning  coal  is  present  and  about  three 
feet  thick  at  35  to  40  feet  above  the  Roaring  Creek  bed  which  has 
been  mined  there,  while  75  feet  higher  the  Upper  Frecport  coal 
is  exposed  with  a  thickness  of  18  inches,  a  few  feet  below  the 
crop  of  a  massive,  pebbly  sandstone  (Mahoning). 

In  Monongalia  County  on  the  waters  of  Boothe's  Creek  this 
coal  bed  is  known  as  the  "3-foot"  bed,  and  has  been  mined  for 
local  use.  It  comes  approximately  100  feet  below  the  Upper 
Preeport  coal  of  that  region. 

This  coal  may  possibly  be  represented  in  the  sections  on  the 
Great  Kanawha,  and  its  tributaries  where  other  coals  occur  above 
the  Roaring  Creek  or  No.  5  Block  bed,  as  at  Mason,  Putney, 
Mammoth,  Crescent,  etc.,  but  no  one  can  be  certain  about  it, 
since  the  coal  in  question  is  not  al  all  regular  or  persistent  in  its 
deposition. 
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THE  LOWER  FREEPORT  COAL. 

In  the  section  at  Powell,  Marion  County,  a  bed  of  coal  3 
feet  thick  has  been  opened  about  68  feet  above  the  Roaring 
Creek  seam,  and  52  below  the  crop  of  the  Upper  Free  port  bed, 
and  this  would  appear  to  represent  the  Lower  Freeport  coal 
horizon.  An  impure  bed  of  coal  has  been  mined  locally  at  this 
same  horizon  in  eastern  Monongalia  and  western  Preston  Coun- 
ties, but  the  coal  is  always  high  in  ash  and  other  impurities  so 
that  it  is  not  of  much  value  commercially,  and  is  often  absent 
entirely  from  the  section. 

The  Allegheny  series  is  all  exposed  except  its  basal  members 
in  the  steep  hill  which  rises  from  the  east  bank  of  Big  Sandy 
River  at  Fort  Gay,  Wayne  County,  near  the  mouth  of  Tug  River, 
and  there  the  writer  measured  the  following  section : 

FT.  GAY  SECTION,  WAYNE  COUNTY,  OPPOSITE 
LOUISA,  KY. 


Ft.  In. 

1.  Red  beds  of  the  Conemaugh 

2.  Sandstone,  massive,  gray  coarse,  Buffalo 25  0 

3.  Shales,    gray,   marine    fossils    (Brush   Creek    Lime- 

stone horizon) 10  0 

4.  Coal,  Brush  Creek,  visible 1  6 

5.  Fire  clay  and  sandy  shales 10  0 

6.  Sandstone,  massive,  Mahoning 50  0 

7.  Fire  clay  with  yellow  limestone,  U.  Freeport 5  O] 

8.  Concealed  and  sandy  shales 10  0 

9.  Sandstone,    massive 30  0 

10.  Concealed    5  0 

11.  Coal,   Lower  Freeport,  and  fire  clay  horizon,   clay 

oxidized  to  pink  color  on  surface 5  0 

12.  Sandy  shales  and  sandstone 35  0 

13.  Limestone,  yellow,  and  iron   ore   nuggets   in   coaly 

fire  clay,  U.  Kittanning 3  0  , 

14.  Sandy  shales  and  sandstone 20  0  1- 183'  10" 

15.  Coaly  shale  and  slaty  coal  (Middle  Kittanning) ....     5  0 

16.  Sandy  shales  and  sandstone 20  0 

17.  Iron  ore  nuggets 0  6 

18.  Shales    3  0 

19.  Coaly  shales,  dark 2  0 

20.  Fire  clay  and  sandy  shales 8  0 

21.  Coal    0  4 

22.  Fire  clay  and 'gray  sandstone 12  0 

23.  Concealed 20  Oj 

24.  Sandstone,  Roaring  Creek,  coarse,  massive,  pebbly 

to  bed  of  Big  Sandy  River 40  0 


580  .  THE   ALLEGHENY    SERIES. 

This  section  is  quite  important  since  it  gives  a  measure  of 
the  Allegheny  series  at  the  southwestern  Une  of  the  State  where 
it  rises  out  of  the  great  trough  between  Ft.  Gay  and  Kenova. 
The  fossiliferous  shale  over  the  Brush  Creek  coal  bed  at  the  top 
of  the  section  is  unmistakable,  and  fixes  its  position  as  in  the  basal 
portion  of  the  Conemaugh  just  over  the  Mahoning  sandstone. 
Species  of  Nautilus,  Machrocheilus,  Spirifer,  and  other  forms 
are  quite  abundant  at  3  to  3  feet  above  the  underlying  coal 
which  is  reported  as  3  to  3^  feet  thick.  It  was  formerly  mined 
here  for  local  use  as  well  as  at  many  other  localities  below  here 
on  both  sides  of  Big  Sandy  River. 

The  coals  of  the  Allegheny  series  appear  to  be  represented 
by  fire  clays  and  limestone,  but  there  is  practically  no  coal  in 
any  of  them  until  we  come  down  to  about  110  feet  below  the 
Upper  Freeport  coal  horizon  to  what  would  appear  to  represent 
the  Middle  Kittanning  bed  or  Hocking  Valley  coal  of  Ohio,  rep- 
resented in  the  section  by  No.  15.  An  attempt  has  been  made  to 
mine  it  by  Foster  Levisay,  one-half  mile  above  (N.  E.)  Ft.  Gay, 
and  50  feet  above  the  railway,  where  it  exhibits  the  following- 
section  : 

Ft.  Tn. 

Coal,   thin 0  2 

Shales,    sandy 3  o 

{'coal  0'     2"  ] 

Coal  \  shales       2      6    \ 4  6 

{coal  1    lO   J 

The  coal  may  possibly  get  thicker  when  mined  farther  from 
the  crop. 

On  Mill  Creek,  which  puts  into  Tug  River  one  mile  above 
Ft.  Gay,  a  bed  of  coal  has  been  mined  to  some  extent  for  local 
supply  which  appears  to  come  at  the  horizon  of  the  Lozver  Free- 
port  coal.  It  has  been  mined  on  the  land  of  Elisha  Bartram  and 
there  exhibits  the  following  succession  : 

Ft.      Tn. 

1.  Shales  and  fire  clay 5        0 

j  coal,  left    for   roof   0'     6"] 
I  fire  clay  shales  1      '.) 

2.  Coal  \  bnne  coal  0      3    \ 5        8 


coal,  pood                    2    10    I 
coal,  bony                    0     4    J 
Fire  clay,  sandy,  visible 2        0 

There  are  several  mines  in  this  coal  along  Mill  Creek,  and 
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Mr.  Bartram  states  that  farther  under  the  hill  it  gets  to  be  4  feet 
thick  with  no  bony  layers.  It  is  locally  known  as  the  Mill  Creek 
coal,  and  appears  to  come  at  the  horizon  of  No.  11  of  the  section 
as  stated,  since  on  above  Mill  Creek  about  one-half  mile,  and 
opposite  the  166th  Columbus  Mile  Post,  this  coal  was  once  mined 
at  120  feet  above  the  railway  where  the  top  of  the  Roaring  Creek 
sandstone  is  only  a  few  feet  below  the  N.  &  W.  R.  R.  grade,  and 
the  coal  in  question  is  90  feet  beneath  the  Brush  Creek  bed  and 
135  feet  below  the  top  of  the  Buffalo  sandstone,  immediately  on 
top  of  which  is  the  fossiliferous  Pine  Creek  limestone.  The  in- 
terval in  the  Ft.  Gay  section  between  the  top  of  the  Buffalo  sand- 
stone and  the  Lozver  Freeport  coal  horizon  is  145  feet,  a  very 
close  agreement  with  that  (135')  above  Mill  Creek. 

This  same  coal  (Lozver  Freeport)  is  opened  at  several  places 
for  local  use  on  both  sides  of  Tug  River  between  Mill  Creek  and 
Salt  Peter,  and  it  appears  to  come  about  110  feet  above  the  top 
of  the  Roaring  Creek  sandstone.  It  is  the  same  coal  that  has 
been  mined  in  the  hills  near  Genoa,  Wayne  County,  on  Twelve 
Pole  River.  Of  course  it  may  really  represent  the  Upper  and 
Middle  Kittanning,  or  Hocking  Valley  seam  of  Ohio,  but  with 
present  information  it  appears  to  belong  more  nearly  to  the  hori- 
zon of  the  Lozver  Freeport  coal. 

It  is  possible  ^y^at  the  coal  mined  on  Bee  Run  and  Buckeye, 
near  Sutton,  and  the  one  that  comes  about  130  feet  above  the 
Roaring  Creek  or  No.  5  Block  coal  in  Nicholas  and  Clay  Coun- 
ties, may  really  belong  to  the  Lower  instead  of  the  Upper  Free- 
port  horizon. 

For  an  account  of  the  Lozver  Freeport  coal  in  Ohio,  Brooke 
and  Hancock  Counties,  the  reader  is  referred  to  the  Detailed 
Report  on  these  counties  prepared  by  Prof.  Grimsley  and  pub- 
lished by  the  State  Survey  in  April,  1907. 

THE  UPPER  FREEPORT  COAL. 

This,  the  highest  member  of  the  Allegheny  series  of  rocks, 
IS  the  one  which  crops  half-way  up  the  steep  hill  slopes  opposite 
the  town  of  Freeport  on  the  Allegheny  River,  and  which  the  late 
Prof.  J.  P.  Lesley  named  in  1856  when  connected  with  the  First 
Geological  Survey  of  Pennsylvania. 
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It  enters  Monongalia,  Preston,  Tucker,  Grant  and  Mineral 
Counties  from  Pennsylvania  and  Alaryland  in  good  development, 
but  before  it  crosses  Monongalia  and  enters  Marion  and  Taylor 
it  begins  to  fail,  and  practically  passes  out  of  the  series  along  that 
range  of  deposition  so  "far  as  holding  commercial  coal  is  con- 
cerned. It  holds  up  in  fairly  good  development  across  Preston 
and  Barbour  Counties  into  Upshur,  where  it  begins  to  dwindle 
in  thickness  and  get  patchy  in  deposition  and  when  we  reach  the 
Little  Kanawha  in  Braxton  County,  it  is  no  longer  important 
commercially,  and  seldom  contains  more  than  two  feet  of  good 
coal,  frequently  disappearing  entirely  as  we  approach  the  Great 
Kanawha,  especially  on  the  western  crop  of  the  same  before  its 
horizon  disappears  under  water  level. 

This  coal  is  described  in  detail  and  analyses  given  from  the 
mines  in  Monongalia  and  Preston  Counties,  pages  405  to  433, 
Volume  II,  and  its  development  in  JMineral,  Grant,  and  Tucker 
Counties  is  given  on  pages  434  to  438  of  the  same  volume.  The 
most  of  the  other  descriptive  matter  under  the  head  of  the  Upper 
Freeport  coal  in  Vol.  II,  properly  applies  to  the  Lozcer  Kittanning 
seam,  as  already  explained  under  the  description  of  the  latter 
bed.  Hence  the  statement  made  on  pages  403  and  404  about 
the  wide  distribution  of  the  Upper  Freeport  coal  should  be  ap- 
plied rather  to  the  Loiver  Kittanning,  or  Roafhtg  Creek  bed. 

This  Upper  Freeport  coal  does  not  appear  to  be  present  with 
any  thickness  in  the  Pan  Handle  counties  of  Ohio,  Brooke  and 
Hancock,  although  its  underlying  limestone  is  frequently  visible, 
while  the  coal  thins  away  below  commercial  size  in  passing  be- 
neath water  level  along  the  Monongahela  River,  and  is  probably 
absent  in  valuable  thickness  over  all  of  the  great  central  Appa- 
lachian trough  of  the  State,  so  that  outside  of  Preston,  eastern 
Monongalia,  Tucker,  Grant  and  Mineral  Counties,  and  a  narrow 
belt  in  Upshur,  Barbour  and  Randolph  it  is  practically  absent 
from  the  other  counties  of  the  State,  unless  a  restricted  area  in 
the  Griffithsvillc  and  Hamlin  regions  of  Lincoln  County  should 
prove  to  be  a  deposit  of  this  coal  bed. 

Since  volume  II  was  written  there  has  been  much  more  de- 
velopment upon  this  bed  in  Monongalia  and  Preston  Counties  by 
the  Elkins  Coal  and  Coke  Company  and  other  operators,   new 
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methods  and  processes  of  preparing  the  coal  for  coking  having 
been  introduced  by  H.  B.  Hanford,  General  Manager  of  the 
Elkins  Coal  and  Coke  Company. 

This  process  consists  essentially  in  removing  a  considerable 
portion  of  the  slaty  impurities  by  mechanical  means  and  then 
crushing  to  a  fine  powder  all  of  the  coal  and  remaining  pieces  of 
slate.  This  process  yields  a  coke  of  great  strength  and  uniform- 
ity which  competes  in  the  market  with  the  Connellsville  product. 

The  Richard  mine  (No.  1)  of  the  Elkins  Coal  and  Coke 
Company  on  Deckers  Creek,  four  miles  above  Morgantown, 
Monongalia  Comity,  was  visited  by  Mr.  Hennen  and-  a  new 
measurement  of  the  coal  made,  samples  being  taken  for  analysis 
as  follows: 

Ft.       In. 

1 .  Sandstone,  Mahoning 

2.  Coal,    cannel    slate        2'     4" 

3.  Coal,  bony  1      1 

4.  Coal,   soft  2    10 

5.  Slate,  blue  0     2 

6.  Coal,   soft  1     0    \Upper  Freeport: 13 

7.  Fire  clay,  shale,  soft    0     4    | 

8.  Coal  Oil 

9.  Fire  clay,  and  rock      4     7    | 
10.  Coal  1     0    J 

Elevation  (aneroid),  980  feet  A.  T. ;  Greatest  rise,  S.  57°  E.,  about 
8  per  cent. ;  Mine  capacity,  400  tons ;  Men  employed,  150 ;  Coal  coked  on 
the  premises ;  Sample  from  Nos.  4  and  6,  for  analysis  of  which  see  Table 
No.  9,  page  528. 

A  sample  was  also  collected  from  the  cannel  slate,  No.  3, 
which  yielded  the  following  results  on  analysis  by  Hite  and 
Patton : 

Moisture    0.33 

Volatile    matter 16.13 

Fixed    carbon 37.84 

Ash    : 45.70 


Total 100.00 

Sulphur    0.41 

Phosphorus 0.015 

There  are  150  coke  ovens  at  this  plant  and  the  analysis  of 
a  specimen  of  the  coke  is  given  on  a  subsequent  page  (586). 

The  Connellsville  Basin  Coal  and  Coke  Company  has  a  mine 
in  the  Upper  Freeport  coal  just  across  (south)  Deckers  Creek 
from  the  Richard  mine,  and  there  Mr.  Hennen  obtained  the  fol* 
lowing  data : 
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Ft.       In, 


Slate,  thickness  not  exposed 

Cannel  slate,  some  bone,  bottom  3'  5'' 
Coal,  cannel,  better  than  (2)  13 
Coal,  bony,  6"  to  0  8 
Coal,  soft  2  8 
Slate,  blue  0  1 
Coal,  soft  2  0 
Fire  clay,  thick,  not  exposed 


Upper  Freeport. .. .  lO        o 


Elevation  (aneroid),  about  980  feet  A.  T. ;  Greatest  rise,  S.  76°  E. ; 
Mine  capacity,  300  tons ;  Coal  coked  on  premises ;  Sample  from  Nos.  5 
and  7,  for  analysis  of  which  see  Table  No.  9.  page  528. 

There  are  225  beehive  ovens  at  this  plant,  and  the  analysis 
of  the  coke  is  given  on  a  subsequent  page. 

Mr.  Hennen  also  collected  separate  samples  -of  Nos.  2  and 
3  which  were  analyzed  by  Hite  and  Patton  with  the  following 
results : 

No.  2.  No.  3. 

Cannel  Slate.  Cannel  Coal. 

Moisture    0.43  0.43 

Volatile  matter 12.90  23.52 

Fixed  carbon 27.53  49.45 

Ash 59.14  26.60 


Total 100.00  100.00 

Sulphur    0.94  0.65 

Phosphorus    0.03  0.011 

^A  few  inches  of  this  material  just  above  the  coal  is  fairly 
good  cannel,  and  probably  the  lower  half  of  No.  3  might  be 
burned  as  cannel  coal.  In  the  Elkins  No.  1  mine  about  4  to  5 
inches  of  this  lowest  portion  of  the  cannel  slate  is  fairly  good 
cannel.  This  deposit  of  cannel  slate  and  impure  cannel  could 
doubtless  all  be  utilized  in  the  manufacture  of  producer  gas  for 
gas  engines,  etc. 

As  we  pass  up  Deckers  Creek  from  Richard  the  rocks 
rise  quite  rapidly  to  the  crest  of  the  Chestnut  Ridge  anticlinal, 
and  the  Upper  Freeport  coal  goes  into  the  air  over  the  top  of  the 
mountain,  but  comes  down  again  just  above  the  Great  Falls  oi 
Deckers  Creek  and  has  recently  been  mined  and  coked  on  an 
extensive  scale  by  the  "Rlkins  Coal  and  Coke  Company  at  its 
Bretz  (No.  2)  Mine  in  Preston  Coimty.  half  way  between  Mason- 
town  and  Reedsville. 

Here  Mr.  TTciincn  rilitainofi  the  follovvinu-  data: 
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Ft.  In. 

Sandstone    

Slate,  soft  and  white 0  4 


3. 

Coal,  soft 

1' 

0 

4. 

Bone   coal 

1 

0 

5. 

Coal,  soft 

2 

8 

6. 

Slate,    hard   and  black 

0 

2 

7. 

Coal,  soft 

1 

0 

8. 

Slate,  black 

0 

0 

9. 

Coal,  soft,  sulphurous 

0 

3 

10. 

Slate,   black 

1 

0 

11. 

Coal,  soft  and  sulphurous 

2 

8 

Upper  Freeport 9 


Elevation  (aneroid),  about  1730  feet  A.  T. ;  Butts,  S.  63°  E.;  Faces, 
N.  27°  W. ;  Greatest  rise,  N.  63°  W. ;  Mine  capacity,  475  tons;  Coal  coked 
on  the  premises  and  shipped  both  east  and  west;  Sample  from  Nos.  5 
and  7,  for  analysis  of  which  see  Table  No.  9,  page  528. 

Only  Nos.  5  and  7  are  utilized  here  in  the  manufacture  of 
coke.  Mr.  Hennen  took  samples  of  Nos.  3  and  4  separately 
which  yielded  the  following  results  on  analysis  by  Hite  and 
Patton : 

No.  3.  No.  4. 

Coal.  Bone  Coal. 

Moisture    0.95  1.35 

Volatile  matter 25.10  23.65 

Fixed  carbon 57.89  51.87 

Ash    16.06  23.13 


Totals 100.00  100.00 

Sulphur    1.38  1.04 

Phosphorus    0.032  0.014 

The  analysis  of  the  sample  of  coke  collected  here  is  given 
below. 

The  Elkins  Company  is  driving  a  tunnel  on  this  coal  from 
its  crop  on  Deckers  Creek  directly  under  Masontown  to  its  crop 
on  Bull  Run,  a  tributary  of  Cheat  River,  and  is  installing  another 
large  coking  plant  near  Masontown.  The  tunnel  will  be  more 
than  two  miles  in  length  and  will  drain  (naturally)  a  large  area 
of  coal  since  its  mouth  on  Bull  Run  is  near  the  center  of  the 
basin  (Ligonier). 

This  mine  has  80  beehive  ovens  already  constructed  and  will 
have  many  more,  but  is  not  yel  (August,  1908)   in  operation. 

Below  Masontown,  and  just  above  the  Great  Falls  of  Deck- 
ers Creek,  the  Preston  County  Coal  Company,  Mr.  H.  C.  Greer 
of  Morgantown,  W.  Va.,  General  Manager,  has  recently  opened 
this  coal  on  the  north  bank  of  Deckers  Creek  and  installed  75 
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beehive  ovens.     The  coal  has  practically  the  same  thickness  and 
bed  structure  as  at  Bretz,  and  is  converted  entirely  into  coke. 

The  coke  produced  at  the  Richard  mine  (No.  1),  Bretz 
(No.  2),  the  Connellsville  Basin  mine,  and  the  Preston  County 
Coke  Company's  mine  was  all  sampled  by  Mr.  F,  H.  Knowlton, 
chemist  for  the  Elkins  Coal  &  Coke  Company,  and  analyzed  by 
Hite  and  Patton,  yielding  the  following  results : 

Preston  Con. 

Richard.  Bretz.  C.  C.  Co.  B.  C.  &  C.  Co. 

Moisture    0.08  0.05  0.25  0.05 

Volatile    matter ...     0.34  0.33  0.88  0.30 

Fixed    carbon 86.70  86.46  84.18  84.80 

Ash    12.88  13.16  14.69  14.85 

Totals 100.00  100.00  100.00  100.00 

Sulphur    0.78  0.79  0.76  0.88 

Phosphorus    0.07  0.01  0.02  0.08 

These  analyses  reveal  a  coke  of  excellent  quality  except  that 
it  is  rather  high  in  ash.  This  is  due  not  to  the  coal  itself  but  to 
the  presence  of  slate  which  adheres  to  the  coal  and  has  not  yet 
been  entirely  separated,  though  the  Bradford  breaker  and  pul- 
verizing methods  at  the  Bretz  plant  have  eliminated  the  worst 
features  of  it.  The  coke  has  great  crushing  strength,  1740 
pounds  to  the  square  inch,  according  to  J.  B.  Hanford,  the  Gen- 
eral Manager  of  the  Elkins  Company.  If  the  ash  could  only  be 
reduced  about  2  to  3  per  cent,  more  no  better  coke  could  be 
desired  for  furnace  use,  since  its  cellular  structure  and  sulphur 
contents  are  of  the  most  desirable  character,  while  in  burden 
bearing  capacity  it  even  excels  the  famous  Connellsville  product. 

The  Upper  Frecport  coal  which  is  mined  at  Richard  and 
Rock  Forge,  Monongalia  County,  by  the  Elkins  Company,  and 
others  at  the  foot  of  Chestnut  Ridge  extends  both  north-east 
and  south-west  from  that  region  in  fairly  good  development, 
being  3  to  4  feet  thick  on  Cobun  and  Boothes  Creeks  to  the  south- 
west, and  the  same  on  Cheat  River  just  above  the  Ice's  Ferry 
Bridge,  on  the  north-east.  Deckers  Creek,  however,  appears  to 
be  the  center  of  its  best  development. 

Many  people  have  supposed  that  this  Deckers  Creek  thick- 
ness and  quality  of  coal  would  extend  indefinitely  westward  from 
its  crop  on  that  stream  and  also  on  Cheat  River.  Mr.  IT.  C. 
Greer,  General  Manager  of  the  Preston  County  Coke  Company, 
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put  down  a  series  of  diamond  drill  holes  along  West  Run,  a 
small  stream  which  heads  near  the  western  base  of  Chestnut 
Ridge  and  flows  north-westward  into  the  Monongahela  River 
four  miles  below  Morgantown,  in  order  to  test  the  continuity  of 
this  coal  westward  from  its  crop.  One  of  these  holes  was  drilled 
on  the  Yost  farm  one-half  mile  below  Easton,  beginning  near 
the  bed  of  the  stream.  The  well  mouth  is  approximately  200 
feet  below  the  Pittsburg  coal,  and  the  record  reads  as  follows, 
according  to  the  log  furnished  by  Mr.  Greer  and  kept  by  Thos. 
jMcGrail,  the  driller : 

■-YOST  FARM  DRILL  HOLE. 

Thickness. 

Ft.  In. 

Surface    10  0 

Shale   8  0 

Gray    sandstone 25  0   ' 

Slate   1  6 

Sandstone    , 5  0 

Slate 1  6 

Shale  and  limestone 4  0 

Shale    2  0 

Slate    /I  6 

Coal   0  8 

Fire    clay 1  0 

Shale   25  0 

Gray   slate 15  6 

Slate    ." 2  0 

Sandstone    8  0 

Sandy  shale 5  3 

Sandy    slate 4  0 

Sandstone  and  coal  partings 5  0 

Sandstone    3  0 

Shale    6  0 

Slate   11  0 

Shale    2  0 

Slate 4  6 

Coal,   Bakerstown 0  6 

Fire  clay 0  6 

Sandy    slate 5  6 

Green    shale 7  0 

Dark  shale 6  0 

Sandy  shale 8  0 

Red   shale 11  0 

Sandy   shale 14  0 

Green    shale 15  0 

Sandstone    15  0 

Shale    2  0 

Sandstone   1  6 

Fire  clay 6  6 

Coarse  sandstone  (Buffalo) 21  0 


Depth. 

Ft. 

in. 

10 

0 

18 

0 

48 

0 

44 

6 

49 

6 

51 

0 

55 

0 

57 

0 

58 

6 

59 

2 

60 

2 

85 

2 

100 

8 

102 

8 

110 

8 

116 

0 

120 

0 

125 

0 

128 

0 

134 

0 

145 

0 

147 

0 

151 

6 

152 

0 

152 

6 

158 

0 

165 

0 

171 

0 

179 

0 

190 

0 

204 

0 

219 

0 

234 

0 

236 

0 

237 

6 

244 

0 

265 

0 

I 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Dark   shale 4  0  269  0 

Green    shale 3  0  272  0 

Sandy   shale 5  0  277  0 

Sandstone,  Mahoning 79  0  356  0 

Gray   slate 3  0  359  0 

r  coal         0'     S" 1 

Coal,  Upper  Freeport  \  slate        0      3    ^ 1  6  360  6 

[coal         0     7    J 

Fireclay 2  0  362  6 

Clay  and  Hmestone,  U.  Freeport 3  4  364  10 

Here  the  coal  was  struck  at  359  feet  but  was  only  18  inches 
thick.  Of  course  it  is  barely  possible  that  this  coal  may  be  the 
Brush  Creek  bed,  and  that  the  hole  did  not  penetrate  to  the  Upper 
Freeport  bed  by  60  to  70  feet. 

Another  boring  was  sunk  by  Mr.  Greer  on  West  Run,  about 
half  way  between  Easton  and  the  mouth  of  the  stream  on  the 
land  of  Mr.  McClaren,  the  record  of  which  is  as  follows  by  Mr. 
Greer  from  the  notes  of  the  driller,  A.  D.  Minney : 

RECORD  OF  HOLE  NO.  4,  LOCATED  ON  WEST  RUN, 
TWO  MILES  FROM  MOUTH. 

Thickness.  Depth. 

Ft.  In.  Ft.       In, 

Surface    9         0 

Green    shale 15        0 

Slate    14         7  •• 

Limestone    5         6 

Soft    clay 10  9 

Limestone    5        5 

Lime   shale 4        4 

Red  and  green  shale 18        6 

Green  shale 15  11 

Sandstone    6        5 

Green    shale 10         3 

Limestone I         8 

Dark  shale  and  slate 8  11 

Limestone    1        6 

Shale  and  fire  clay 3  10 

Slate   0        4 

Cnal,  Bakerstown 1         4 

Clay   2        2 

.Slate  and  shale 2        8 

.Sandstone    1  :'>        8 

Shale    0        5 

Fire  clay 3        2 

Red  and  jjrcen  shale 2         !' 

Sandstone    1         4 

Red  and  green  shale 3        2 

Sand,  slate  and  lime 8        0 


9 

0 

24 

0 

38 

7 

44 

1 

54 

10 

60 

3 

64 

7 

S3 

1 

99 

10 

105 

5 

115 

8 

117 

4 

126 

3 

127 

9 

131 

7 

131 

11 

133 

3 

135 

5 

138 

1 

1.-3 

9 

163 

2 

166 

4 

169 

1 

170 

5 

173 

7 

182 

4 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Sandy  shale 20  1  202  5 

Slate     14  4  216  9 

Limestone    2  0  218  9 

Sandstone    4  3  223  0 

Sandy  slate 5  4  228  4 

Black  slate 2  6  230  10 

r  coal        2"  1 

Brush  Creek  Coal  \  slate       4    \ 1  o  231  10 

[ coal        6    J 

Fire  clay 19  9  251  7 

Limestone    1  8  253  3 

Shale    3  2  256  5 

Sand  and  slate 13  4  269  9 

Black   shale 13  271  0 

Fireclay.. 2  4  273  4 

Shale    4  6  277  10 

Fire  clay  and  shale lO  6  288  4 

Sandstone    26  0  314  0 

Sandy  slate 10  315  4 

Slate    , 1  8  317  0 

Slate  and  bone 0  2  317  2 

Fireclay 1  2  318  4 

Slate    0  3  318  7 

f  coal      10"  1 

Coal,  Upper  treeport  \  bone       1    \ 1  3  319  9 

[  coal        1    J 

Fireclay 5  1  324  10 

Slate 4  0  328  10 

Fireclay 3  3  333  1 

Sandy  slate 33  0  365  1 

Sandstone    15  5  380  6 

■Shale  and  slate 5  6  386  0 

Shale   6  0  392  0 

Limestone 1  0  393  0 

Fireclay 3  0  396  0 

A.  D.  MiNNEY,  Driller. 

There  can  be  practically  no  doubt  that  the  coal  struck  in  the 
McClaren  Farm  boring  at  318'  7"  is  the  same  as  the  one  struck  in 
the  Yost  Farm  well  at  359  feet,  and  as  the  former  was  bored 
78  feet  lower  without  finding  any  more  coal,  it  looks  as  though 
there  could  be  little  doubt  that  the  coal  at  359  feet  in  the  Yost 
well  was  the  genuine  Upper  Freeport  horizon  with  the  coal 
■thinned  below  commercial  size. 

A  third  well  was  drilled  by  Mr.  Greer  on  West  Run,  only 
200  to  300  yards  above  its  mouth,  beginning  about  15  to  20  feet 
above  the  level  of  the  Monongahela  River.  The  record  of  this 
well,  which  starts  about  40  feet  under  the  Ames  Limestone  that 
crops  near  by,  is  as  follows  according  to  Mr.  Greer : 
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HOLE  NO.  1,  NEAR  MOUTH  OF  WEST  RUN. 

Thickness.  Depth. 

Ft.       In.  Ft.      In. 

Surface    30        0  30        0 

Shale   6         0  36         0 

Black   shale 2         0  38         0 

Coal,  Bakerstown 1        3  39        3 

Fireclay 0        6  39        9 

Shale   10        0  49        9 

Sandy  shale 11        0  60        9 

Dark"  shale 14         6  75         3 

Soft  shale 5        0  80        3 

Sandstone 3        9  84        0 

Sandy    shale 2        0  86        0 

Sandstone   14        0  100        0 

Sandstone    25         0  125         0 

Sandy  slate 18        0  143        0 

Coal,  Brush  Creek 0         6  143         6 

Fireclay 2        0  145        6 

Sandy  slate 8        0  153        6 

Sandy   shale 15        0  168         6 

Sandy  shale..., 3        0  171        6 

Sandy   shale 9         6  181         0 

Sandstone,  Mahoning 43        7  224        7 

Slate   4       lO  229         5 

Coal,  Upper  Freeport 3        7  233        0 

Slate   2        0  235        0 

Here  we  get  practically  the  same  succession  as  on  the  Brand 
Farm,  but  the  coal  is  90  feet  nearer  the  surface  and  it  has  thick- 
ened up  some,  but  is  dirty  and  poor  according  to  Mr.  Greer. 

A  fourth  hole  was  drilled  near  the  Steam  Mill  at  Van  Voor- 

his  Station,  and  there  the  Upper  Freeport  coal  was  obtained 
more  in  detail.  The  record  of  this  horning  is  as  follows  accord- 
ing to  Mr.  Greer  and  A.  D.  Minney,  the  driller : 

RECORD  OF  HOLE  NO.  3,  AT  VAN  VOORHIS. 

Thickness. 

Ft.       In. 

Surface    12        0 

Soapstonc    8        0 

Iron  arc  and  shale 15         0 

Shale    35        0 

Red  rock  and  green  shale 25        0 

Shale   7        7 

Coal,    Bakerstown 1         1 

Fire  clay 1        3 

Shale   9         1 

Sandy   shale 1         5 

.Sandstone    2       10 

Green  sandy  shale 1.'{        6 


Depth. 

Ft. 

in, 

12 

0 

20 

0 

35 

0 

70 

0 

95 

0 

102 

7 

103 

8 

104 

11 

114 

0 

115 

5 

118 

3 

131 

9 
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Thickness.  Depth. 

Ft.  In.  Ft.  In. 

Green  shale  with  lime 0  11  132  8 

Gray  slate 6  2  138  10 

Shale   4  8  143  6 

Sandy  shale  and  Red  rock 14  3  157  9 

Shale 10  158  9 

Fine    sandstone 3  4  162  1 

Shale   5  8  167  9 

Dark  sand  shale 3  3  170  11 

Sandy  shale  and  lime 4  5  175  4 

Sandy  shale 11  3  186  6 

Sandstone    4  3  190  9 

Slate  4  9  195  6 

Lime,   dark 2  0  197  6 

Fine   sand 7  4  204  10 

Slate    7  6  212  4 

Coal,  Brush  Creek 0  5  212  9 

Fireclay 2  6  215  3 

Shale   ; 4  1  219  4 

Sandstone   33  8  253  0 

Shale    4  10  257  10 

Slate    1  9  259  7 

Shale  and  fire  clay 13  0  272  7 

Shale  and  lime 0  10  273  5 

Gray   slate " 4  9  278  2 

Sandstone,  gray  and  blue 14  4  292  6 

Shale  and  lime 2  4  294  10 

Gray    slate 4  0  298  10 

Black  slate 16  300  4 


Coal,  Upper  Freeport 


coal 

0' 

4 

bone 

0 

1 

coal 

0 

5 

bone 

0 

1 

coal 

2 

10 

304 


Slate  to  bottom 2        8  306        9 

Mr.  Greer  was  inclined  to  regard  the  5  inches  of  coal  at 
212  feet  as  representing  the  Upper  Freeport  bed,  and  the  one 
struck  at  300  feet  as  the  Upper  Kittanning,  but  I  think  the  identi- 
fications which  have  been  indicated  in  the  record  above  are  the 
more  probable,  since  this  would  agree  perfectly  with  the  suc- 
cession found  in  the  previous  boring,  near  the  mouth  of  West 
Run,  one  mile  above,  where  there  can  be  no  doubt  about  the  coal 
struck  at  229  feet  representing  the  Upper  Freeport  bed. 

These  records  emphasize  a  truth  sought  to  be  impressed 
everywhere  in  this  volume,  viz,  that  our  good  coal  deposits  are 
marginal  or  mere  fringes  around  the  edges  of  the  Great  Appala- 
chian basin,  a  few  miles  in  width  at  most,  and  hence  are  of  much 
more  limited  extent  than  formerly  supposed. 

Mine  No.  4  of  the  Elkins  Coal  and  Coke  Company  is  one 
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mile  west  from  King-wood,  Preston  County,  on  the  western  slope 
of  the  King-wood  or  Preston  County  basin,  the  one  next  east  from 
the  Ligonier  basin,  and  there  Mr.  Hennen  obtained  the  fohow- 
insf  data : 


Ft.      In. 


1.  Slate,  good  roof 

2.  Coal,  good 

3.  Slate,  black 

4.  Coal,  bony 

5.  Coal,  sulphurous 

6.  Coal,  good 

7.  Slate,  gra}',  li"  to 

8.  Coal,  good  streak  of  slate  at 

bottom 

9.  Slaty  fire  clay 

10.  Coal,  slaty,  12"  to  0 

11.  Fire    clav , 


1' 

3  ' 

0 

li 

0 

9 

0 

3 

2 

7* 

0 

o| 

1 

3 

0 

8 

Upper Freeport  Coal..     7        4| 


Elevation  (aneroid),  1900'  A.  T. ;  Butts,  N.  7li°  W. ;  Faces, 
S.  ISi"  W. ;  Greatest  rise,  N.  66°  W. ;  Sample  from  Nos.  6  and  8,  for 
analysis  of  which  see  Table  No.  9,  page  528 ;  Mine  Capacity,  340  tons ; 
Men  employed,  7.5;  Coal  shipped  east  for  steam  purposes;  Coal  No.  2 
taken  down  only  in  the  entries  and  haulways,  and  is  used  in  the  boiler 
plant;  Coal  quite  faulty  in  No.  1  opening  to  the  north  and  only  about  3 
feet  thick  for  500  feet  in,  after  which  it  thickened  up  again ;  Only  coals 
6  and  8  are  taken  out  regularly ;  Authority  for  mine  data,  R.  R.  Beveridge, 
mine  foreman. 

This  operation  is  on  the  same  range  of  coal  as  the  mines 
near  Tunnelton,  Preston  County,  on  the  B.  &  O.  R.  R.,  a  few 
miles  south-west  from  Kingwood. 

A  large  area  of  this  coal  extends  from  this  region  south- 
westward  across  Preston  into  Barbour  County,  the  famous  Jonas 
Wolf  thick  coal  bed  on  the  waters  of  Sandy  Creek  being  this 
same  bed  thickened  up  to  unusual  size  on  the  steep  slopes  and 
steeply  dipping  strata  along  the  western  base  of  Big  Laurel 
mountain. 

In  going  east  from  the  Kingwood  or  Preston  County  basin, 
the  Upper  Freeport  coal  appears  to  become  faulty,  splits  up  with 
slaty  partings  and  practically  disappears  as  a  commercial  coal 
bed  at  many  localities.  This  may  be  seen  on  the  B.  &  O.  R.  R. 
in  cut  No.  80,  two  miles  east  from  Tunnelton,  where  Ihe  coal 
loses  nearly  half  its  tbickness  in  a  few  yards  and  flofs  not  regain 
the  same  while  exposed  willn'n  tlic  long  cut. 
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After  passing  under  the  bed  of  Cheat  River  below  the  mouth 
of  Green's  Run,  this  coal  remains  below  the  same  for  several 
miles  and  its  horizon  does  not  emerge  from  Cheat  in  ascending 
the  same  until  we  pass  one-quarter  of  a  mile  above  the  mouth  of 
Morgan  Run,  when  it  comes  up  and  we  see  the  following  succes- 
sion on  the  west  bank  of  Cheat  River  in  the  cuts  of  the  Morgan- 
town  and  Kingwood  Railroad  Company : 

Ft.      In. 

1.  Sandstone,   massive    (Buffalo  f) 30        0 

2.  Shales,  dark,  coaly  (Brush  Creek?) 10        0 

3.  Concealed 30        0 

4.  Sandstone,   massive 10        0 

5.  Shales  and  fire  clay 20        0 

coal  0'  10" 

shale  0    10 

coal  0    10 

Coal,  Upper  Freeport  ■!  fire  clay  shale  1      8    J- 

coal  0     7 

shale  0     4 

coal  0     1 

7.     Shales,  dark  to  R.  R.  grade 10        0 

About  one  mile  up*  Morgan  Run  from  its  mouth,  the  Elkins 
Coal  and  Coke  Company  put  down  a  core  test  for  coal,  beginning 
about  90  feet  below  the  Bakerstozun  coal,  where  the  Upper  Free- 
port  should  have  been  found  at  about  100  feet.  The  record  re- 
veals only  fire  clay  and  a  few  inches  of  coal  at  the  horizon  of 
the  Upper  Freeport  seam,  and  although  the  well  was  drilled 
below  the  horizon  of  the  Lower  Kittanning  seam,  no  coal  thicker 
than  a  few  inches  was  encountered,  the  most  of  the  rock  material 
being  hard  sandstone. 

Nearly  due  east  from  the  mouth  of  Morgan  Run  the  Upper 
Freeport  coal  comes  out  to  the  surface  on  Buffalo  and  Trout 
Runs,  and  is  mined  for  local  use  in  the  Whetsell  settlement,  a 
mile  and  a  half  from  Cheat  River,  where  it  again  recovers  a 
fair  thickness,  on  lands  controlled  by  Hon.  Wm.  M.  O.  Dawson. 
Governor  Dawson  has  had  the  coal  in  this  region  sampled  and 
analyzed,  and  has  kindly  submitted  the  results  to  the  Survey. 
The  samples  were  taken  from  two  local  mines  in  the  Whetsell 
region  and  were  analyzed  by  Hite  and  Patton,  who  report  the 
results  as  follows : 
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W.  H.  Whetsell  H.  C.  Beatty 
Mine.  Mine. 

Moisture    0.90  l.OO 

Volatile  matter ' 26.20  27.00 

Fixed  carbon 66.07  64.22 

Ash    6.83  7.78 

Totals 100.00  100.00 

Sulphur    1.46  1.35 

Phosphorus    0.07  0.07 

B.  T.  U 15119  14791 

These  analyses  reveal  a  coal  of  excellent  quality,  the  lower 
volatile  matter  being  due  to  the  location  of  the  coal  close  to  the 
steeply  dipping  strata  which  rise  from  the  Whetsell  region  to 
the  summit  of  the  great  Terra  Alta  or  Briery  Mountain  anticlinal. 

The  Bakerstown  coal,  ISO  to  200  feet  above  the  Upper  Free- 
port  bed,  is  also  caught  in  the  high  hills  on  either  side  of  Buffalo 
Run  and  has  been  mined  on  the  land  of  G.  R.  Beatty,  about  one 
mile  east  from  Cheat  River.  A  sample  of  this  coal  analyzed  by 
Hite  and  Patton  yielded  the  following  results : 

Moisture    ; 0.53 

Volatile  matter 30.04 

Fixed  carbon •. 61.92 

Ash    7.52 

Total   100.00 

Sulphur    3.05 

Phosphorus    0.015 

B.  T.  U 15050 

This  coal  is  high  in  sulphur,  but  is  an  excellent  fuel,  as  may 
be  observed  from  its  high  calorific  rating. 

Pringle  Run  heads  up  near  Tunnelton,  Preston  County,  and 
empties'  into  Cheat  River  from  the  west,  about  two  miles  above 
the  mouth  of  Morgan  Run.  Governor  Dawson  is  also  interested 
in  what  is  known  as  the  Pringle  Run  coal  Held,  which  lies  be- 
tween Pringle  Run  and  the  B.  &  O.  R.  R.  at  Cut  80. 

The  Upper  freeport  coal  appears  to  thicken  up  again  east- 
ward from  Morgan  Run  after  the  rapid  south-eastward  rise 
brings  its  horizon  several  hundred  feet  above  Cheat  River.  It 
lias  been  mined  for  local  u.se  on  the  south  side  of  Pringle  Run, 
about  three-quarters  of  a  mile  above  its  mouth,  by  Mr.  Cobun, 
from  whose  bank  the  sample  was  taken  which  yielded  the  follow- 
ing results  to  Hite  and  Patton  : 
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Moisture 1.23 

Volatile  matter 27.09 

Fixed  carbon 65.12 

Ash 6.56 

Total   100.00 

Sulphur    2.43 

Phosphorus    0.007 

B.   T.  U 14739 

All  of  these  samples  analyzed  for  Governor  Dawson  were 
collected  by  Frank  P.  Gale  of  Tunneiton,  Preston  County,  who 
is  also  the  authority  for  the  identity  of  the  coal  at  the  several 
mines. 

On  the  north  side  of  Cheat  River,  in  Preston  County,  and 
extending  northward  to  the  Pennsylvania  State  line,  there  is 
quite  a  large  area  lying  just  east  from  the  Chestnut  Ridge  anti- 
clinal, in  the  Ligonier  and  Kingwood  basins,  drained  by  Sandy 
and  Muddy  Creeks,  respectively,  that  holds  much  valuable  Upper 
Freeport  coal  as  well  as  some  of  the  other  underlying  Allegheny 
beds.  In  1906  Mr.  Ray  V.  Hennen  made  an  examination  and 
report  on  this  region  for  Messrs.  Grant,  Ray  and  others  of 
Morgantown,  which,  through  the  courtesy,  of  these  gentlemen, 
has  been  given  to  the  Survey  for  publication,  since  it  gives  much 
information  concerning  the  thickness  and  quality  of  the  coals  in 
that  undeveloped  area,  in  the  northward  trend  of  the  Bretz  and 
Greens  Run  developments.  The  tract  of  coal  lands  examined 
covers  about  10,000  acres  on  the  waters  of  Sandy  and  Muddy 
Creeks,  and  the  portion  of  Mr.  Hennen's  report  pertinent  here  is 
as  follows : 


GEOLOGY. 

"Geologically  considered  the  outcropping  measures  belong  in  the  lower 
Conemaugh,  the  Allegheny,  and  the  upper  Pottsville  series.  All  the 
merchantable  coal  seams,  except  the  Bakerstown,  belong  in  the  Allegheny 
series,  and  have  the  typical  columnar  coking  structure  chai'acteristic  of 
those  veins.  Lying  in  a  h%ii  broad  valley,  as  it  does,  between  the  great 
uplifts  caused  by  Chestnut  Ridge  anticlinal  on  the  west  and  Laurel  Ridge 
anticlinal  on  the  east,  the  same  presents  a  rather  undulating  topography, 
except  where  the  larger  streams  have  cut  deep  gorges  in  their  drainage  to 
Cheat  River,  which  itself  occupies  a  deep  canyon  below  the  general  level 
of  this  region. 


596 


THE   ALLEGHENY    SERIES. 


"The  structure  of  the  field  is  well  represented  graphically  in  the  cross- 
section  given  on  the  accompanying  map.  Here  it  is  easily  seen  that  the 
region  is  traversed  by  two  synclines  following  closely  the  general  direction 
of  the  valleys  of  Big  Sandy  and  Muddy  Creeks,  respectively,  while  between 
these  creeks  and  approximately  parallel  with  the  same  is  found  the 
corresponding  anticlinal  which  elevates  the  strata  about  300  feet  higher 
than  at  Big  Sandy  Creek.  This  anticline,  however,  seems  to  die  down  to 
north-east  as  Little  Sandy  Creek  is  approached.  On  the  north-west  and 
south-east  portions  of  the  tract,  the  strata  rise  rapidly  toward  the  crests 
of  Chestnut  and  Laurel  Ridges,  respectively. 

"The  following  tabular  statement,  giving  number  of  openings  visited, 
farm  name,  name  of  seam,  and  approximate  elevation  above  tide,  will  be 
of  material  assistance  in  referring  to  accompanying  map  for  the  location 
of  the  corresponding  coal  openings  visited  and  sampled : 

ELEVATIONS   (ANEROID)   ABOVE  TIDE  OF  OPEN- 
ING VISITED,  CHECKED  ON  U.  S.  G.  S. 
ELEVATIONS. 


Open 

ing 

No. 

1 

2 

3 

4 

6 

5^ 


10 

lO'A 
11 

12 
13 

isyi 

14 
15 
16 
17 
18 
19 
-  20 
21 

22  VJ 

23 

23>/4 

24 

20 

27 

28 

20 

80 

81 

82 


Farm  Name. 

A.    F.    Walls 

Walls    Bros 

L.    Birtcher 

J  as.    Birtcher 

R.  C.  Foreman 

George   Hornby 

Thurmond    King 

Newton     Martin 

McClellan    Hartman  . 

J.    W.    Jackson 

Jehu    Listen 

Jehu    Listen 

Joseph     Smith 

Thomas    Sines....... 

Joseph    Ringer    (Fite) 

(Abandoned) 

Elias    Ringer 

Elias    Ringer 

George  Jefferson.... 
George    Jefferson .... 

George    Martin 

Jackson     Martin 

Joab     Groves 

Raymond  P.isliop.... 
Raymond    Bishop.... 

Ehcn     Listen 

Harrison     Gale 

David    Graham 

Thurmond    King 

Joseph    Radabaugh  .  .  . 

Silas    Mcthcny 

Silas    Methcny 

Farm  not  known.... 
Farm  not  known.... 
Foreman  Jenkins.... 
Levi    Gale 


Name 
of 

Seam. 
..U.  F... 
..U.  F... 
..U.  F... 
.  .Clarion 
..U.  F... 
..U.  F... 
..U.K... 
..U.  F... 
..U.  F... 
..U.  F... 
..U.  F... 
..Bak... 
..U.  F... 
. .  L.  F. . . 
..U.  F... 
..U.  F... 
..U.  F... 
..L.  F... 
..L.  F... 
..U.  F... 
..U.  F... 
..U.  F... 
..U.  F... 
..U.  F... 
. .  Bak  .  .  . 
..Bak... 
..U.  F... 
..U.  F... 
..U.  F... 
..U.  F... 
.  .Clarion 
..U.  F... 
..U.  F... 
..U.F... 
..U.  F... 
..U.  F... 


Feet 
Location   of    Openings.  A.T. 

yi   mi.   due  S.  of  Pisgah 2060 

.  1.2   mi.    S.   10   E.   of   Pisgah 1800 

,2.4   mi.    S.    15    E.   of  Pisgah 1660 

.14  mi.  N.  of  meuth  of  Sandy  Creek ;1400 

.134    mi.    N.    80   E.    of  Pisgah 1740 

.1-16  mi.   N.    of   Hopewell   Church 1750 

,54   mi.   S.   W.   Hopewell   Ch.,   Hazel   Run.. 1575 

.Br.   Glade  Run;   W.   end  Valley  Point 1875 

.54    mi.    S.   E.  of  Valley  Point 1850 

.14    mi.   S.   E.   of  Valley   Point 1820 

.  .6  mi.   due  N.  of  Valley  Point 1900 

,1  mi.   N.   10  E.  of  Valley  Point 2080 

.1^    mi.   due   E.  of  Valley  Point 1800 

.lyi   mi.  due  E.   of  Valley  Point 1775 

.6  mi.  due  N.  of  Guseman 1765 

.  .6  mi.   S.   E.  of  No.  11 1735 

.  .!)  mi.  due  N.  E.  of  Guseman 1830 

.  4  mi.  due  N.  of  No.  14 178o 

.W.    side   Muddy  Creek  at  Guseman 1660 

.  W.  side  Muddy  Creek  at  Guseman 1710 

.  Head    of    Martin    Creek 1900 

.    .9   mi.   S.  20  W.   of  Valley   Point 1880 

.1.3  mi.    S.   15  \V.   of  Valley   Point 1845 

.2  mi.  N.   30  W.  of  Valley  Point 1830 

.  'A  mi.  N.   30  W.  of  Valley  Point 2000 

.1.4   mi.   N.  00  W.   of  Valley   Point 2160 

.1.7  mi.    due  W.  of  Vallov  Point 2020 

.   .9  mi.   N.   W.  of  No.  2.3 2020 

.    .4    mi.    S.   W.   of   No.      6 1710 

■  Vi    mi.    E.    moutli   of   Big   Sandy 1650 

.lyi   mi.    N.  GO  W.   of  Rockvillo 1350 

.l'/3   mi.  N.  «0  W.  of   Rockvillc 1600 

.  ^  mi.  due  K.  of   Lcnno.x   P.    0 2140 

.1)4    mi.   S.    W.   of  Gnsomnn 1580 

.  1  '4   mi.  due  K.  of  Rockvillo 1790 

.I'/i    mi.    S.    57    E.    of   Rockvillc 1895 


Bak. — Bakcrstown. 

U.  F. — Upper    Frccport. 

U.  K. — Upper    Kittanning. 
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DETAILED  REPORT. 

"All  the  analyses  of  this  report  were  made  by  Leicester  Patton  and 
C.  S.  Forkum.  under  the  direction  of  B.  H.  Hite,  Chief  Chemist  of  the 
West  Virginia  Geological  Survey.  Mr.  Patton  is  also  Assistant  Chemist 
of  said  Survey,  while  both  he  and  Mr.  Forkum  are  Assistant  Chemists 
of  the  West  Virginia  Agricultural  Experiment  Station. 

The  detailed  section?  and  analyses  follow: 

OPENING  NO.  1— UPPER  FREEPORT. 

"On  A.  F.  Walls,  one-half  mile  south  of  Pisgah,  at  an  elevation  by 
aneroid  of  2060'  A.  T.  This  opening  is  in  the  Upper  Freeport  seam  and 
the  main  heading  has  been  driven  a  considerable  distance  under  cover. 
The  bed  has  a  fine  appearance  and  shows  a  rapid  dip  to  the  south-east. 
The  section  and  analysis  follow : 

Section.  Analysis. 

Ft.  In. 

1.  Slate    roof 

2.  Coal,    good 2  8         Moitsure    1.81 

3.  Slate  0  2        Volatile    matter 24.49 

4.  Coal    0  10        Fixed    carbon 63.32 

5.  Slate  and  shale 1  8        Ash 10.38 

6.  Coal    0  6  

7.  Slate    0  Oi  Total    100.00 

.8.  Coal    0  4         Sulphur    2.09 

9.  Slate     0  2        Phosphorus     0.02 

10.     Coal    0        8 

Total     7        04 

"Took  sample  down  across  working  face,  omitting  (3),  (5),  and  (9) 
of  the  section : 

OPENING  NO.  2— UPPER  FREEPORT. 

"On  Walls  Bros',  farm,  1.2  miles  S.  10°  E.  of  Pisgah,  at  an  elevation, 
hy  aneroid,  of  1825'  A.  T.  This  is  the  Upper  Freeport  vein  and  is  mined 
■quite  extensively  for  local  use.  It  shows  a  rapid  rise  here  to  the  north- 
west.   No  sample  for  analysis  was  taken  here,  but  section  follows : 

Section. 

Ft.  In. 

1.  Coal   1  6 

2.  Parting    0  1 

3.  Coal,  bony 0  8 
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Ft.  In. 

Coal,  good 3  1 

Shale    0  2 

Coal    0  lOA 

Shale    0  Oi 

S.     Coal   0  2i 

9.     Shaly  hre  clay 1  6 

10.     Coal   0  10 

Total    8      114 

"Here  the  bottom  is  not  exposed,  so  that  a  full  bed  section  is  not 
determined.  A  much  larger  area  of  coal  is  afforded  here  in  the  hills  than 
at  Opening  No.  1,  and  the  tendency  here,  like  at  all  other  openings  in  the 
Upper  Freeport  seam  in  this  region,  is  to  mine  only  the  coal  above  the 
large  parting. 


OPENING  NO.  3— UPPER  FREEPORT. 

"On  the  L.  Birtcher  farm,  2.4  miles  S.  15°  E.  of  Pisgah,  at  an  altitude 
of  about  1660'  A.  T.  (aneroid).  This  opening  is  in  the  Upper  Freeport 
bed  and  on  a  bluff  overlooking",  and  abovit  500  feet  above  Big  Sandy  Creek. 
The  same  is  mined  here  in  a  small  way  for  domestic  use.  A  sectional 
measurement  and  sample  for  analysis  showed  as  follows : 

Section.  Analysis. 

Ft.  In. 

1.  Soft  shale  roof * . .  .         Moisture    1.54 

2.  Coa/,  hard,  some  bone.     1  3        Volatile    matter 24.16 

3.  Bone    0  Oi      Fixed    carbon 65.31 

4.  Coal     3  4        Ash     8.99 

5.  Shale     0  1*  

6.  Coal    1  1  Total     100.00 

7.  Slate    floor . .  .         Sulphur    1.96 

—      —         Phosphorus    0.02 

Total    5      10 

"Another  measurement  taken  about  75  feet  in,  where  sample  for 
analysis  was  collected,  showed  a  workable  section  of  ii  feet.  This  open- 
ing shows  very  favorable  conditions  in  that  it  is  near  the  Big  Sandy 
syncline  and  the  bed  has  only  a  slight  rise  to  the  north-west.  It  also  has 
access  to  a  large  area  of  uneroded  coal  at  this  point. 


OPENING  NO.  4— CLARION. 

"On  the  James  Birtcher  farm,  three-quarters  of  a  mile  south  of 
Opening  No.  3,  and  near  the  confluence  of  Big  Sandy  Creek  and  Cheat 
River,  at  an  elevation  (aneroid)  of  about  1400'  A.  T.  A  section  and 
analy.^is  of  tJiis  bed  shows  as  follows: 
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Section.  Analysis. 

Ft.  In.  Moisture    2.11 

1.  Shale,  gray,  laminated.   ..         .  Volatile    matter 22.19 

2.  Coal  1        1  Fixed    carbon 67.71 

3.  Slate    0        l4  Ash    7.99 

4.  Coal    2  9  


5.     Fire   clay  bottom Total     100.00 

—      —        Sulphvir    1.95 

Total     3       Hi       Phosphorus     0.03 

"The  interval  (250'-275')  of  this  coal  below  the  well-known  Upper 
Freeport  bed  above  is  too  great  to  permit  its  belonging  to  the  Kitianning 
group  of  coals.  It  is  no  doubt  the  same  coal  as  found  on  Bee  Run,  one 
and  one-half  miles  south-west  of  this  opening,  on  the  sovith  side  of  Cheat 
River,  where  Dr.  1.  C.  White  reports  it  as  coming  250  feet  to  300  feet 
below  the  Upper  Freeport  bed  (see  Volume  II,  Coal  Report,  West  Vir- 
ginia Geological  Survey,  page  495),  and  thinks  it  to  be  the  Clarion  seam, 
coming  at  the  base  of  the  Allegheny  series. 

"This  bed  represents  very  favorable  conditions  as  to  roof,  area,  etc., 
and  if  present  should  underlie  all  the  land  upon  which  option  contracts 
are  held,  and  should  be  accessible  to  drift  openings  in  the  deep  gorge  of 
Big  Sandy  for  three  or  four  miles  above  its  mouth.  In  other  sections  of 
the  field  it  should  be  easily  accessible  to  shaft  mining  at  comparatively 
shallow  depths. 

OPENING  NO.  5— UPPER  FREEPORT. 

"On  the  R.  C.  Foreman  farm;  one  and  three-quarter  miles  N.  80°  E. 
of  Pisgah ;  in  the  Upper  Freeport  seam  at  an  elevation  of  about  1740'  A.  T. 
(aneroid).    The  section  shows  as  follows: 

Section. 

Ft.  In. 

1.  Concealed  (roof  coal  not  exposed) 

2.  Coal    3  0 

3.  Slate,    bluish 0  li 

4.  Coal    1  0 

Total    4        li 

No  sample  taken  for  analysis. 

"Both  the  roof  and  bottom  coals  are  unexposed  here  at  the  present 
time,  but  Mr.  Foreman  said  both  were  present.  This  coal  is  said  to  belong 
to  Senator  Elkins. 

OPENING  NO.  6— UPPER  KITTANNING. 

"On  Thurmond  King  farm;  three-quarters  of  a  mile  south-west  o£ 
Hopewell'  Church,  on   Hazel  Run ;  at  an  elevation  of  about  1575'  A.  T„ 
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(aneroid).  This  seems  to  be  the  Upper  Kittanning  coal  bed,  since  the 
Upper  Freeport  is  opened  upon  the  same  farm  about  120  to  130  feet  higher 
up  in  the  measures.     (See  Opening  No.  24.) 

"A  sectional  measurement  and  sample  collected   for  analysis  by  the 
writer  one  year  ago  from  this  opening  showed  as  follows : 

Section. 

Ft.  In. 

1.  Sandstone,   massive 

2.  Coal,   good 1  6 

3.  Slate,  black  and  silicious 0  6 

4.  Coal,    good 4  2 

5.  Slate  bottom 

Total 6        .2 


ANALYSIS 

By  F.  F.  Grout,  Former  Assistant  Chemist,  West  Virginia 
Geological  Survey. 

Top  Ply.  Bottom  Ply.  General  Section. 

Moisture    0.81  0.97  1.16 

Volatile    matter 27.78  26.99  27.54  " 

Fixed    carbon 61.75  64.60  65.83 

Ash     9.66  7.44  5.47 

Total 100.00  100.00  lOO.oO 

Sulphur    1.97  3.78  2.48 

Phosphorus    0.017  0.014  0.01 3 

"The  coal  at  this  opening  presents  a  fine  appearance,  being  bright  and 
lustrous.  While  the  sulphur  seems  somewhat  high,  yet  for  coking  pur- 
poses this  could  bC' much  reduced  by  care  in  mining  and  washing.  This 
is  a  very  valuable  deposit  of  coal  and  even  without  the  fine  Upper  Free- 
port  scam  above,  would  make  a  rich  coal  field.  Unlike  the  Freeport  veins 
above,  it  lies  below  drainage  of  the  entire  field  under  option  except  along 
the  gorge  of  Big  Sandy  and  the  lower  courses  of  the  streams  emptying 
into  the  same.  The  valley  of  Muddy  Creek  at  Guscman  is  not  quite 
trenched  to  this  Upper  Kittanning  coal  horizon,  so  that  its  thickness  and 
quality  at  the  eastern  end  of  the  field  is  not  known.  This  seam  should  be 
tasily  accessible  to  drift  openings  from  the  Hazel  Run  opening  on  down 
P.ig  Sandy  to  its  mouth,  as  well  as  nlong  a  large  portion  of  Cheat  River 
frontage.  In  other  parts  of  the  field  where  present,  it  could  be  easily 
mined  by  shafts  of  not  mnrh  over  100  fed  in  depth.  , 
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OPENING  NO.  7— UPPER  FREEPORT. 

"Coming  on  south-east,  we  arrive  at  an  opening  in  the  Upper  Free- 
port  coal  on  the  Newton  Martin  farm,  in  a  ravine  at  the  western  end  of 
Valle}^  Point  at  an  elevation  (aneroid)  of  about  1875'  A.  T.  Here  a 
section  and  analysis  show  as  follows : 


Section. 


Analysis. 


Ft.      In. 


Sandstone,    Mahoning, 

massive    

Shales    6 

Coal,   bony     0'     6"] 


Slate 
Coal,  good 
Slate,  hard 
Coal,  good 


li 

1    i 
1   J 


Moisture    1.24 

Volatile   matter 24.16 

Fixed    carbon 64.12 

Ash     10.48 

Total     100.00 

Sulphur    1.66 

Phosphorus    0.03 


8.     Slate,    concealed. 

"Here  it  is  easily  seen  that  the  same  general  structure,  characteristic 
of  the  Upper  Freeport,  prevails  as  on  the  west  side  of  Big  Sandy.  Several 
other  openings  in  this  seam  follow  in  order  in  this  section. 


OPENING  NO.  8— UPPER  FREEPORT. 

"On  McClellan  Hartman  farm,  one-quarter  mile  south-east  of  Valley 
Point,  at  an  elevation  of  about  1850'  A.  T.  (aneroid).  A  section  here  and 
analysis  show  as  follows  : 


Section. 


Analysis. 


Ft.      In. 


1.  Concealed    

2.  Bony   coal,   roof,  con- 

cealed      

3.  Coal,    good 3 

4.  Bone    0 

5.  Coal    1 

Total 4 

6.  Slate   bottom 


Moisture    1 .59 

Volatile   matter 24.21 

Fixed    carbon 61.89 

Ash    12.31 


Total     100.00 

Sulphur    2.08 

Phosphorus    0.01 


"In  the  Valley  Point  region  only  the  coal  above  the  large  parting  is 
mined  for  domestic  use. 
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OPENING  NO.  9— UPPER  FREEPORT. 

•  "On  the  J.  W.  Jackson  farm,  one-half  mile  south-east  of  Valley  Point, 
in  the  same  toal  at  an  elevation  of  about  1820'  A.  T.  (aneroid).  A  section 
and  analysis  show  as  follows : 


Section. 


Analysis. 


Ft.  In. 

1.  Slate  roof,  concealed. ... 

2.  Coal    3  2 

3.  Slate    0  Ih 

4.  Coal    0  11 

5.  Slate,    hard 0  li 

6.  Coal    0  3 

Total 4  6 

7.  Fire  clay  bottom 


Moisture    1.41 

Volatile   matter 22.84 

Fixed    carbon 67.80 

Ash     7.95 

Total     100.00 

Sulphur    1.30 

Phosphorus    0.05 


OPENING  NO.  10— UPPER  FREEPORT. 

"On  the  Jehu  Liston  farm,  0.6  mile  due  north  of  Valley  Point,  at  an 
elevation  of  about  1900'  A.  T.  ("aneroid).  Here  a  sectional  measurement 
and  analysis  show  as  follows : 


Section. 


Analysis. 


Ft.       In. 


1. 

Coal,   trace.. 

2. 

Shales,    gray 

2 

6 

3. 

Slate,    soft.. 

0 

3 

4. 

Coal 

0' 

4"" 

5. 

Slate,   gray 

0 

3 

6. 

Coal,   good 

3 

1   !-. 

4 

9; 

7. 

Slate 

0 

13 

0 

8. 

Coal 

1 

9. 

Slate    

Moisture    1.59 

Volatile  matter 21.61 

Fixed    carbon 68.62 

Ash    8.18 


Total     100.00 

Sulphur    1.10 

Phosphorus    0.03 


"Mr.  Liston  says  this  bottom  slate  is  about  9  inches  thick  and  under 
it  is  one  foot  more  of  coal ;  concealed  here  at  present. 

"Just  north  of  this  Opening  No.  10,  another  indicated  as  'Opening 
No.  lOj'  on  map,  gives  the  Bakerslown  coal  in  an  exposure  in  an  old  Hme- 
.stone  quarry,  at  an  elevation  of  about  2080  feet  A.  T.  (aneroid).  It  has 
here  a  thickness  of  only  about  10  inches. 

OPENING  NO.  11— UPPER  FREEPORT. 


"On  the  Joseph  Smith  farm,  one  and  one-half  miles  due  east  of  Val- 
ley Point,  at  an  elevation  of  about  1800  feet  A.  T.  (aneroid).  This  is  in 
the  Uppfr  Frccport  scam  and  a  scctinn  and  analysis  show  as  follows: 
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Section.  Analysis. 

Moisture    1.35 

1.  Slate,    soft Volatile  matter 32.35 

2.  Coal,    good 3        2        Fixed    carbon 66.15 

3.  Slate    0        1        Ash    10.15 

4.  Coal,    good 1         2 


Total     100.00 

Total 4         5         Sulphur    3.74 

5.     Slate  floor Phosphorus    0.01 

"Here,  as  in  all  the  mines  in  the  Valley  Point  region,  the  coal  is 
dipping  to  the  south-east  toward  the  Muddy  Creek  syncline.  The  per- 
centage of  sulphur  seems  to  be  tmusvtally  large,  possibly  due  to  presence 
of  sulphur  balls  in  sample  collected,  as  this  does  not  seem  to  be  an  average 
analysis  for  the  Upper  Freeport  in  this  section. 


OPENING  NO.  12— LOWER  FREEPORT. 

"On  the  Thomas  Sines  farm,  about  50  yards  south-west  of  Opening 
No.  11,  on  the  Smith  farm,  at  an  elevation  of  about  1775  feet  A.  T. 
(aneroid).  This  opening  is  in  the  Lower  Freeport  seam  at  an  interval 
of  only  about  25  feet  below  the  Upper  Freeport  bed.  The  opening  had 
only  been  commenced  recently  and  had  not  been  worked  far  enough  away 
from  the  weathered  outcrop  to  collect  sample  for  analysis.  A  section 
shows : 

Section. 

Ft.      In. 

1.  Flaggy    sandstone 

2.  Shales,  sancij'  and  dark '.     2        6 

3.  Coal,  bony  1'     1"  1 

4.  Slate,  gray  0      6    ( 5        4 

5.  Coal,  streaks   of  bone  2      4    f 

6.  Coal,  good  1      5    J 

Bottom   concealed 

"This  coal  may  improve  on  being  driven  farther  under  cover.  In  the 
region  of  Pisgah  this  seam  comes  about  50  feet  below  the  Upper  Free- 
port  seam,  and  also  about  the  same  interval  below  at  Guseman,  where 
more  details  are  given  under  'Opening  No.  16'  hereafter.  It  was  once 
mined  near  Pisgah,  but  the  opening  had  fallen  in  so  that  no  section  of 
same  could  be  obtained.  However,  both  at  the  Sines'  and  the  Guseman 
openings,  quite  a  good  thickness  of  coal  is  present,  the  upper  portion  of 
the  bed  being  somewhat  bony,  but  the  lower  2  feet  to  24  feet  appears  to 
be  a  fine  quality  of  coal,  comparing  favorably  with  the  Upper  Freeport 
seam  above. 
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OPENING  NO.  13— UPPER  FREEPORT. 

"On  the  Joseph  Ringer  (Fite)  farm,  about  one-quarter  mile  south- 
east of  Opening  No.  12,  at  an  elevation  of  about  1765  feet  A.  T.  (aneroid), 
where  a  section  of  the  Upper  Freeport  shows  as  follows : 

Section. 

Ft.  In. 

1.  Shales,  sandy 

2.  Coal  0  9i 

3.  Slate  0  2 

4.  Coal 2  6 

5.  Slate    0  1 

6.  Coal  in  floor,  but  thickness  not  exposed 

"Did  not  take  sample  for  analysis  here. 

"We  now  pass  to  the  east  side  of  the  Muddy  Creek  syncline  and  find 
an  opening  in  the  Upper  Freeport  bed  as  follows : 

OPENING  NO.  14— UPPER  FREEPORT. 

"On  the  Elias  Ringer  farm,  two  and  one-quarter  miles  due  east  of 
Valley  Point,  at  an  elevation  of  about  1830  feet  A.  T.  (aneroid),  where 
the  following  section  is  shown : 


Section. 

Ft.  In. 

1.  Coal,  bony  in  sight 0  5 

2.  Shales   0  3 

3.  Coal,   good 2  9 

4.  Slate   0  li 

.5.     Coal  1  0 

Total 4         6i 

6.     Fire  clay,  bottom 

"The  lower  coal  may  be  present  below  the  fire  clay,  as  the  bottom 
was  concealed  here. 


OPENING  NO.  15— LOWER  FREEPORT. 

"This  is  also  on  the  Elias  Ringer  farm,  about  one-quarter  mile  due 
north  of  No.  14,  at  an  elevation  of  about  1780  feet  A.  T.  (aneroid).  It 
is  in  the  Lower  Freeport  vein,  but  owing  to  the  water  and  bad  roof  was 
unable  to  measure  a  section  here ;  a  working  bed  of  .'>  to  0  fcot  is  recorded 
here ;  the  lower  2\  feet  being  good,  clean  coal,  while  the  upper  portion  is 
reported  to  be  bony.  This  would  correspond  closely  to  Openings  Nos.  12 
and  10  of  this  report. 
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"Coming  on  south-west  one  and  one-quarter  miles,  to  the  village  of 
Guseman,  on  Muddy  Creek,  we  find  a  new  opening  in  this  same  Lower 
Freeport  vein  about  35  to  40  feet  above  the  stream  as  follows ; 

OPENING  NO.  16— LOWER  FREEPORT. 

"On  George  Jefferson  farm,  at  Guseman  Post  Office,  west  side  of 
Muddy  Creek,  at  an  elevation  of  about  1660  feet  A.  T.  (aneroid).  This 
opening  is  about  50  feet  below  another  in  the  Upper  Freeport  seam  above 
on  the  same  farm.    A  section  and  analysis  show  as  follows : 

Sections. 

At  Entrance.              Ft.       In.              At  Working  Face.        Ft.  In. 

1.  Sandstone,    flaggy .  1.     Sandstone,    flaggy 

2.  Coal    '. ...     0       11  2.     Coal,    bony 1  9 

3.  Shale    0        3  3.     Coal,    good 1  7 

4.  Coal,    bony 19  4.     Shale    0  3 

5.  Coal,    good 13  5.     Coal,    bony 0  .9 

6.  Shale     0         3                                                            —  — 

7.  Coal,    bony 0      10                 Total 4  4 

—      —        6.     Fire    clay 

Total   5        3 

Analysis. 

(2),    (3),  and    (5)    at  Working  Face. 

Moisture     1.27 

Volatile    matter 23.33 

Fixed    carbon 55.14 

Ash   21.26 

Total 100.00 

Sulphur    3.95 

Phosphorus    0.002 

"This  analysis  reveals  a  high  percentage  of  ash,  due  to  the  1'  9"  of 
bony  coal  included  in  the  sample  taken  down.  The  coal  appears  to  im- 
prove as  the  heading  is  driven  farther  under  cover.  The  sulphur  also 
seems  high  for  coking  purposes.  This  bed  is  accessible  to  drift  openings 
over  a  considerable  portion  of  this  field,  and  in  the  Muddy  Creek  region 
should  afford  quite  a  large  output  of  good  coal. 

OPENING  NO.  17— UPPER  FREEPORT. 

"On  the  George  Jefferson  farm,  on  the  west  side  of  Muddy  Creek, 
about  75  feet  above  that  stream,  at  an  elevation  of  near  1710  feet  A.  T. 
(aneroid).  This  is  in  the  Upper  Freeport  seam  and  comes  50  feet  higher 
in  the  measures  than  No.  16  above;  most  of  the  interval  being  occupied 
by  a  flaggy  sandstone.     No  sample  for  analysis  taken.     A  section  shows : 
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Section. 

Ft.  In. 

1.  Shales,    soft 

2.  Coal,    good 2  2 

3.  Slate    0  1 

4.  Coal,   good 0  8 

Total 3        5 

5.  Fire  clay,   bottom 

"Here  the  bottom  was  not  exposed.  The  coal  has  a  fine,  bright 
appearance  and  rises  both  north  and  north-west.  About  5"  of  the  fire 
clay  is  taken  out  to  give  height  to  the  mine. 

OPENING  NO.  18— UPPER  FREEPORT. 

"Coming  about  three  and  one-quarter  miles  south-west  of  Guseman, 
on  the  head  of  Martin  Creek,  we  find  the  Upper  Freeport  well  repre- 
sented on  the  south  side  of  the  field  on  the  George  Martin  farm.  A  sec- 
tion and  analysis  here  showed  as  follows : 

Section.  Analysis. 

Ft       In. 

1.  Massive        sandstone, 

coarse    40  0         (At    Working    TTace    of    (7),    (9), 

2.  Coal,  hony      0'     4"]  and    (11)   in    Section.) 

3.  Coal  1     0    I  Moisture    1.51 

4.  Bone  0      1    |  Volatile   matter 21.99 

5.  Coal  1    10    1  Fixed    carbon 68.91 

6.  Slate,  coaly     0     4(8        0        Ash    7.59 

7.  Coal,  good      3     0    f  

Total     100.00 

Sulphur    1.07 

Phosphorus    0.09 


8. 

Slate 

0 

1*1 

9. 

Coal 

0 

10    1 

10. 

Bone 

coal 

0 

OJ 

5 

11. 

Coal 

0 

12. 

Slate 

"The  heading  here  starts  in  about  N.  40°  W.,  and  rises  rapidly,  since 
this  is  still  on  the  Muddy  Creek  side  of  the  anticline.  This  is  one  of 
the  best  openings  visited  in  the  field  and  the  hills  here  should  afford  a 
large  area  of  this  most  excellent  seam. 


OPENING  NO.  19— UPPER  FREEPORT. 

"Another  opening  in   this   same  seam  on   the  Jackson   Martin    farm, 
seven-eighths  of  a  mile  sotilh-wost  of  Valley  Point,  gave  as  follows: 
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Section. 


Analysis. 


Moisture    1.70 

Volatile   matter 21.90 

Fixed    carbon 68.10 

Ash    8.30 


Total 100.00 

Sulphur    0.89 

Phosphorus    0.01 


Ft.  In. 

1.  Concealed    

2.  Coal,    bony 0  2 

3.  Coal,  good 3  0 

4.  Slate    0  14 

5.  Coal,    good 1  0 

Total 4        9i 

6.  Slate    

"The  bottom  coal  is  not  exposed  here. 

OPENING  NO.  20— UPPER  PREEPORT. 

"On  the  Joab  Groves  farm,  one-half  mile  south  of  No.  19,  at  an 
elevation  of  about  1845'  A.  T.  (aneroid).  A  section  and  analysis  here 
show  as  follows : 


Section. 


Analysis. 


Ft.  In. 

1.  Slate,    concealed 

2.  Coal    3  2 

3.  Slate    0  14 

4.  Coal    0  11 

5.  Slate    0  6 

6.  Coal,   in    sight 0  8 

Total 5  44 

7.  Concealed    


Moisture    1.42 

Volatile   matter ."" 23.88 

Fixed  carbon 66.22 

Ash    8.48 

Total 100.00 

Sulphur    1.80 

Phosphorus    0.01 


OPENING  NO.  21— UPPER  FREEPORT. 

"On  the  Raymond  Bishop  farm,  two  miles  north-west  of  Valley 
Point,  at  an  elevation  of  about  1830  feet  A.  T.  (aneroid).  This  is  in  the 
Upper  Freeport  seam,  and  a  section  and  analysis  show  as  follows : 


Section. 


Analysis. 


Ft. 

Shales,  in  sight 3 


1' 
0 
0 
0 
1 
clay. . 

"Here   the 


Coal 
Bone 
Coal 
Slate 
Coal 
Fire 


In. 

0 


104 


Moisture  1.54 

Volatile   matter 23.26 

Fixed  carbon 66.96 

Ash    8.24 


I  Total 100.00 

J  Sulphur   1.33 

.         Phosphorus    0.02 

anticlinal   between    Big    Sandy    and    Muddy    Creeks    has 
begun  to  die  down  to  the  north-east  and  has  carried  this  seam  down  to 
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an  elevation  considerably  lower  than  that  of  Openings  Nos.  23  and  23j, 
later  descrit»ed. 

OPENING  NO.  22— BAKERSTOWN. 

"On  the  RajTTiond  Bishop  farm,  near  top  of  a  high  knob,  one-third 
of  a  mile  north  of  Opening  No.  21,  at  an  elevation  of  about  2000  feet  A.  T. 
(aneroid).  Here  in  a  limestone  quarry  the  Bakerstoivn  coal  is  exposed, 
where  the  following  section  was  measured: 

Section. 

Ft.      la 

1.  Shales,  concealed 

2.  Coal,    bony 1'     0"  1 

3.  Coal,  good 3      6    J'" 

4.  Fire  clay 

"This  comes  about  175  feet  to  190  feet  above  the  Upper  Free  port  coal 
at  No.  21.  The  bed  seems  quite  irregular  since  only  a  trace  of  coal 
appears  at  this  horizon  in  a  similar  limestone  quarry  near  the  top  of  a 
high  knob  at  an  elevation  of  2160  feet  A.  T.  (aneroid),  on  the  Eben  Lis- 
ten farm,  one  mile  due  south  of  Opening  No.  22,  designated  on  the  map 
as  Opening  No.  22i.  This  seam,  the  Bakerstown,  wall  not  add  materially 
to  the  great  wealth  of  coal  in  this  field,  since  it  is  only  present  in  the 
summit  of  the  very  highest  knobs. 

OPENING  NO.  23— UPPER  FREEPORT. 

"On  the  Harrison  Gale  farm,  about  two  miles  due  west  of  Valley 
Point,  near  the  summit  of  the  anticlinal  at  an  elevation  of  about  2020 
feet  A.  T.  This  is  in  the  Upper  Freeport  bed.  A  sectional  measurement 
and  analysis  show  as  follows : 

Section.  Analysis. 

Ft.  In. 

1.  Shale    Moisture  1.32 

2.  Coal   2  8        Volatile  matter 22.93 

3.  Slate    0  2        Fixed  carbon 68.86 

4.  Coal  1  1        Ash    6.89 

r..  Fire  clav,  hard 1  0                                                             

G.  Coal,  houy 0  8                  Total 100.00 

7.  Coal  0         4'        Sulphur   0.89 

—      —        Phosphorus  0.02 

Total .')       11 

8.  Shale 

"About  one  mile  north-west  of  this  opening  the  same  vein  has  been 
opened  up  on  the  David  Graham  farm  at  an  elevation  of  about  2020  feet 
A.  T.  (aneroid).  The  roof  had  fallen  in  and  the  coal  was  concealed. 
On  the  map  tliis  is  designated  as  No.  23j. 
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OPENING  NO.  24— UPPER  FREEPORT. 

"On  the  Thurmond  King  farm,  one-half  mile  south-west  of  Opening 
No.  6,  in  the  Upper  Kittanning  seam,  on  Hazel  Run,  at  an  elevation  of 
about  1710  feet  A.  T.  (aneroid),  or  about  135  feet  higher  than  No.  6. 
A  section  here  showed  as  follows : 

Section. 

Ft.      In. 

1.  Sandstone,   massive . . 

2.  Slate   0        3 

3.  Coal    2'     8"! 

4.  Coal,  bony 0      5     j  „         „ 

5.  Coal    0     4    !"■■• 

6.  Coal    0      4    J 

"Heading  starts  in  N.  60°  W.,  and  rises  rapidly.  Here  the  section 
varies  somewhat  from  typical  Upper  Freeport. 

"Other  openings  in  the  Upper  Freeport  seam  designated  on  the  map 
as  Nos.  26,  31,  and  32  on  the  James  Radabaugh,  Foreman  Jenkins,  and 
Levi  Gale  farms,  respectively,  show  a  good  average  workable  bed,  each 
giving  the  following  section : 


No.  26  (1650'  A.  T.) 


No.  31  (1790  A.  T.) 


1.  Sandstone  

2.  Shale    

3.  Coal  1'    2  "1 

4.  Slate  0      1      I 

5.  Coal,  bony  0     2i    [ 

6.  Coal  2    10      r 

7.  Slate  0      li    | 

8.  Coal  1     1     J 


Ft.       In. 


Ft.  In. 

1.  Shales,  hard 

2.  Coal    1  0 

3.  Slate,  black 0  2 

4.  Coal    1  8 

5.  Slate    0  14 

6.  Coal    1  1 

Total 4  Oi 


No.  32  (1895'  A.  T.) 


Section. 

Ft.  In. 

1.  Concealed    

2.  Coal 2  8 

3.  Shale   0  2 

4.  Coal   0  10 

Total   3  8 

"In  No.  31  it  will  be  perceived  that  the  upper  2'  8"  of  coal  has  been 

invaded  by  2"  of  black  slate.  This  may  be  only  local,  however.  The 
coal  is  here  rising  very  rapidly  to  the  south  and  south-east,  which  will 
easily  account  for  the  difference  in  elevation  of  Nos.  31  and  32. 
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OPENING  NO.  27— CLARION. 

"On  the  Silas  ]\Ietheny  farm,  on  the  east  bluff  of  Big  Sandy,  one  and 
one-half  miles  X.  60°  W.  of  Rockville.  This  opening  is  evidently  in  the 
same  seam  as  No.  4,  heretofore  described  as  the  Clarion.  Here  the  dip 
is  slightlj-  to  the  south-east  and  it  was  impossible  to  get  back  to  working 
face  to  get  a  reliable  section.  A  short  distance  from  the  entrance  the  fol- 
lowing section  was  measured : 


Section. 


1.  Sandstone,   massive 

2.  Slate    0'     4"! 

3.  Slate   0      1       L 

4.  Slate    0     Of    f 

5.  Coal  '. 1      3      J 


Ft.       In. 
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'"This  opening  comes  at  about  1350  feet  A.  T.  This  Clarion  (or  Bee 
Run)  seam  should  afford  a  fine  production  of  coal,  possibly  under  the 
entire  field. 

"An  attempt  has  recently  been  made  to  open  the  Upper  Freeport  bed 
about  250  to  275  feet  higher  up  the  hill  at  Opening  No.  28,  shown  on  map 
with  an  elevation  of  about  1600  feet  A.  T.  (aneroid). 


OPENING  NO.  30— UPPER  FREEPORT. 

"On  the  east  bluff'  of  Muddy  Creek,  opposite  the  mouth  of  Martin. 
A  section  measured  here  shows  the  Upper  Freeport  in  good  thickness. 


Section. 

Fl      In. 

1.  Massive    sandstone 

2.  Coal,   bony I'     :i"  1 

Coal,   l)ony 0      1     ] 

Cml,  good :.'     c    1  . . .      1        0 

SKifc    0      I     1 

Coal,  good  in  sight o    10    J 

"Here  the  hills  to  the  south-east  afford  a  large  area  of  lliis  Upper 
Frcfport  bed  and  the  same  is  rising  rapidly  toward  the  crest  of  Laurel 
Ridge. 
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GENERAL  REMARKS. 

"The  following  seams  of  coal,  as  heretofore  enumerated,  have  been 
found  represented  in  this  field : 

Bakerstown,  Upper  Kittanning. 

Upper  Freeport,  Clarion  or  Brookville. 

Lower  Freeport, 

"No  exposure  of  the  Middle  or  Lower  Kittanning  veins  were  found. 
However,  a  core  test  might  even  reveal  the  presence  of  these  seams  in 
commercial  thickness,  but  I  think  it  quite  doubtful. 

"As  previously  stated,  the  Upper  Freeport  coal  area  has  been  cut 
away  by  erosion,  but  this  has  the  advantage  that  throughout  the  entire 
field  this  seam  is  available  to  self-draining,  drift  openings,  ideal  con- 
ditions for  the  cheap  mining  of  coal  of  which  the  low,  broad,  and  flat 
hills  afford  a  large  area. 

"The  analyses  of  this  bed  reveal  a  high  grade  of  coking  coal.  Care 
in  mining  would  tend  to  reduce  both  the  sulphur  and  phosphorus,  the 
latter  being  considerably  less  than  one-tenth  of  one  per  cent.,  the  maxi- 
mum allowed  in  the  manufacture  of  coke.  Dr.  White,  in  his  Report  on 
Coal,  (Volume  II,  page  419)  says  that  most  of  the  phosphorus  occurs  in 
the  upper  portion  of  the  'main  bench',  and  that  by  separating  this  portion 
of  the  coal,  which  is  harder  and  bears  shipment  well,  it  will  be  possible 
to  reduce  the  average  phosphorus  quite  materially. 

"Six  miles  south-west  of  this  field,  in  this  same  basin,  the  Elkins  Coal 
and  Coke  Company  has  installed  a  large  coking  plant  in  this  same  seam 
at  Bretz,  on  the  Morgantown  and  Kingwood  Railroad,  Preston  County, 
West  Virginia.  A  ready  market  is  found  for  all  of  its  products,  and  the 
Maryland  Steel  Company,  of  Baltimore,  pronounces  it  very  satisfactory. 
All  of  which  is  evidence  of  the  great  value  of  this  field  for  the  Upper 
Freeport  seam  alone  independent  of  the  other  three  valuable  beds  below. 

"The  field  was  also  found  to  be  well  timbered.  In  fact,  mining-prop 
timber  seems  to  prevail  in  almost  unlimited  quantity. 

"In  conclusion,  I  would  say  that  I  believe  this  one  of  the  most  valu- 
able of  West  Virginia's  undeveloped  coal  fields. 
"Respectfully  submitted, 
(Signed)  Ray  V.  Hennen." 

Morgantown,  W.  Va.,  July  26,  1906. 

The  Big  Run  Coal  Company  of  Grafton,  V\^.  Va.,  has  its 
Volga  mine  on  what  appears  to  be  this  Upper  Freeport  coal  on 
Big-  Run,  one-quarter  of  a  mile  west  of  Lemley  Junction,  Bar- 
bour County,  where  Mr.  Hennen  obtained  the  following  data 
from  E.  Thompson,  in  charge  of  the  mine : 
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Ft.       In. 


3' 

0 

0 

2 

0 

6 

1 

6 

1 

0 

Upper  Freeport 6 


1.  Sandstone    

2.  Slate,  black,  thin 

3.  "Draw"    slate 

4.  Coal,  medium  hard 

5.  Slate,  gray  and  hard 

6.  Coal,  medium  hard 

7.  Slate,  dark  gray  ^      ^    ■ 

8.  Coal,  medium  hard        1     0   J 

Elevation  (aneroid),  1360'  A.  T. ;  Greatest  rise,  S.  E. ;  Mine  is  a  shaft, 
IS  feet  deep,  and  has  been  idle  for  a  year,  and  could  not  be  entered  on 
account  of  water;  Sample  of  coal  taken  from  pile  in  boiler  house,  for 
analysis  of  which  see  Table  No.  9,  page  528. 

The  analysis  reveals  a  coal  very  high  in  sulphur  (4.53)  and 
may  not  fairly  represent  the  entire  bed. 

There  is  a  narrow  belt  of  the  Upper  Freeport  coal  on  the 
waters  of  French  Creek  in  the  region  of  Adrian,  Upshur  County, 
and  south-westward  along  the  line  of  the  Coal  and  Coke  Rail- 
way, 3^  to  4  miles  west  from  the  Buckhannon  River. 

The  Buckhannon  River  Coal  and  Coke  Company  of  Union- 
town,  Pa.,  has  recently  opened  up  this  coal  near  Adrian  and  has 
built  32  beehive  ovens. 

Mr.  Hennen  obtained  the  following  data  at  the  Adrian  mine: 

Ft.      In. 

1.  Slate,  good  roof 

2.  Coal,  gas,  hard  0'     7i"  I 

3.  Coal,  bony  0     9      I 

4.  Coa/,  gas,  hard  3      0      \  Upper  Freeport  coal 5        7 

5.  Slate,  black         0     Oi    I 

6.  Coal,  gas,  hard   1      1     J 

7.  Slate    

Elevation  (aneroid),  1460  feet  A.  T. ;  Butts,  S.  75°  E. ;  Faces, 
S.  15°  W. ;  Mine  capacity,  90  tons :  Men  employed,  20 ;  Coal  coked  on  the 
premises  and  also  shipped  to  New  Jersey  for  coke  and  gas  purposes;  Au- 
thority for  mine  data,  I.  W.  Rukard,  Superintendent ;  Sample  from  Nos. 
2,  4,  and  6,  for  analysis  of  which  see  Table  No.  9,  page  528. 

Some  "clay  veins"  are  present.  A  sample  of  the  48-hour 
coke  collected  by  Mr.  Hennen  yielded  the  following  results  on 
analysis  by  Hite  and  Patton  : 

Moisture    0.10 

Volatile  matter 0.60 

Fixed  carbon 85.11 

Ash    14.19 


Total 100.00 

Sulphur    ].3l 

Phosphorus    0.o:30 
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These  results  exhibit  a  very  fair  coal  and  coke,  differing  only 
slightly  from  their  character  in  Monongalia  and  Preston  Coun- 
ties, the  bed  structure  being  practically  the  same  while  the  vola- 
tile matter  and  sulphur  are  slightly  higher. 

This  same  coal  is  operated  in  a  small  way  for  local  use  by 
Clarence  Lee  about  one-quarter  of  a  mile  S.  25°  E.  from  Adrian 
Station,  where  Mr.  Hennen  measured  the  following  bed  struc- 
ture : 

Ft.      Til. 

1.  Slate    

2.  Coal,  gas,  hard    0'     5"  1 

3.  Coal,  bony  0      6    | 

4.  Conl,  gas,  hard     3      3    \  Upper  Freeport  coal 5        C 

.5.  Slate,  black  0      2 

6.  Coal,  gas,  hard     1      2    J 

7.  Slate   

Elevation    (aneroid),    1520    feet    A.    T. ;    Butts,    S.    75°    E. ;    Faces, 

5.  15°  W. ;  Greatest  rise,  S.  45°  E. ;  Mine  about  three-quarters  of  a  mile 

5.  45°  E.  from  the  Adrain  mine  of  the  Buckhannon  River  Company;  Some 
clay  veins  present. 

The  upper  Freeport  coal  is  attracting  more  attention  in 
Mineral,  Grant  and  Tucker  Counties  of  the  North  Potomac  coal 
field  than  formerly,  and  several  new  mines  have  been  opened  in 
this  coal  on  the  West  Virginia  side  of  the  Potomac  since  Volume 
II  was  published.  Mr.  Hennen  visited,  measured  and  sampled 
several  of  these  new  mines,  the  results  of  which  will  now  be  given. 

Mine  No.  20  of  the  Davis  Coal  and  Coke  Company  is  oper- 
ating this  bed,,  three-fourths  of  a  mile  west  from  Elk  Garden, 
Mineral  County,  and  there  Mr.  Hennen  obtained  ""he  following 
data : 

Ft.      In. 

1.  Slate  

2.  Coal,   0"   to  0'     2"  1 

3.  Bonj  coal  0      5    \    upper  Freeport  coal 4      10 

5:  Slate,   silicious     0   10        (^'°'^^  Potomac  region.) 

6.  Coal  2      8    J 

7.  Slate    

Elevation  (aneroid),  1760  feet  A.  T. ;  Faces,  irregular;  Greatest  rise, 
N.  W. ;  Mine  capacity,  200  tons ;  Men  employed,  67 ;  Coal  shipped  west 
for  steam  purposes ;  Authority  for  mine  data,  L.  D.  Vai^ghan,  mine  fore- 
man ;  Sample  collected  from  several  mine  cars,  for  analysis  of  which  see 
Table  No.  9,  page  528. 

The  effect  of  incipient  metamorphism  undoubtedly  developed 
"by  orogenic  movements  in  mountain  regions  is  at  once  reflected 
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in  the  composition  of  these  coals,  since  the  volatile  matter  (14.68) 
immediately  falls  to  less  than  half  of  what  it  is  (31.63)  in  this 
coal  throughout  the  areas  that  lie  west  from  the  Alleghany  moun- 
tain foldings  of  the  strata. 

The  Western  Maryland  Coal  and  Coke  Company  of  Phila- 
delphia has  a  mine  in  this  bed  near  Blaine,  Mineral  County,  and 
there  Yir.  Hennen  obtained  the  following  data : 

^  Ft.      In. 

Sandstone    .'T 

Coal,    bony  0'     7*"  ] 

Coal,  good  0     8      [Upper  Freeport  coal 4      lOJ 

Slate,  black,  3"  to    0     7      f  (North  Potomac  region.) 

Coal,  good,  30"  to      3     0    J 

Slate    

Elevation  (aneroid),  1850  feet  A.  T. ;  Faces,  irregular;  Greatest  rise, 
X.  \V. ;  ]\Iine  capacity,  50  tons ;  Men  employed,  4 ;  Coal  shipped  mostly 
east  for  steam  and  domestic  purposes ;  Authority  for  mine  data,  John 
James,  asst.  foreman ;  Sample  from  Nos.  3  and  5,  for  analysis  of  which 
see  Table  No.  9,  page  528. 

Many  "clay  veins'"  occur  in  the  coal  at  this  locality,  and  one- 
half  mile  farther  up  the  Potomac  the  Smith  Coal  Company  has 
recently  abandoned  a  mine  in  this  Upper  Freeport  scam  on  ac- 
count of  the  presence  of  so  many  "'clay  veins"  which  make  the 
coal  dirty  and  operating  expenses  high. 

The  Davis  Coal  and  Coke  Company  has  a  mine  (No.  14)  in 
the  Upper  Freeport  coal  on  Abrams  Creek,  about  one  mile  south- 
east from  Harrison,  Mineral  County,  and  there  Mr.  Hennen 
obtained  the  following  data : 

Ft.       In. 


1 

Slate, 
Coal, 

good 
soft 

roof. 

2. 

0' 

9 

3. 

Slate, 

black 

0 

1* 

4. 

Coal 

'> 

3 

5. 

Slate, 

black 

0 

2i 

6. 

Coal, 

slaty 

0 

2 

7. 

Slate, 

black 

0 

2i 

8. 

Coal, 

good. 

soft 

2 

8 

Upper  Freeport  coal 4        4i 

(North  Potomac  region.) 


Elevation  (aneroid),  1970  feet  A.  T. ;  Faces,  irregular;  Greatest  rise, 
N.  .'0°  W. ;  Mine  capacity,  150  tons;  Men  employed,  32;  Coal  shipped 
mostly  east  for  steam  purposes;  Authority  for  mine  data,  F.  C.  Patlon, 
mine  foreman;  Sample  from  Nos.  2,  4,  and  8,  for  analysis  of  which  see 
Ta))lc  No.  9,  page  528. 

This  company  is  opening  \\\)  llic  Lower  Kitlanni)i_^-  bed,  180 
to  U'O  feet  lower.  .At  tbe  mouth  of  the  mine  (in  this  lower  bod 
it  is  quite  thin,  showing  the  following  ])C(1  slnictiirc: 
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Ft.       In. 

Coal  1'     3"! 

Black   slate       1      1     [ 2       11 

Coal  0      7    J 

It  is  expected  that  the  coal  will  thicken  up  to  its  normal  con- 
dition when  the  entry  is  driven  into  the  hills  toward  the  Gleason 
Company's  property,  see  page  497  preceding. 

The  Abrams  Creek  Coal  and  Coke  Company  of  Parkersburg 
operates  on  this  coal  at  its  Oakmont  mine,  one  mile  and  a  quarter 
south-east  from  Harrison,  and  there  Mr.  Hennen  obtained  the 
following  data : 


Ft.      In. 

Sandstone 

Slate,  good  roof,  12"  to 1         4 

Coal  0'     9" 

Slate,  black,  l4"   to  0     2 

Coal  0      2 

Slate,  black,   coal  streaks 

at  bottom  0  7 
Coal  0  2 
Slate,  black  0  4 
Coal,  good  2  9 
Slate    


Upper  Freeport  coal 4      11 

'  (North  Potomac  region.) 


Elevation  (aneroid),  1930  feet  A.  T. ;  Butts,  S.  45°  E. ;  Faces, 
S.  45°  W. ;  Greatest  rise,  N.  50°  W. ;  Mine  capacity,  120  tons;  Men  em- 
ployed, 27 ;  Coal  shipped  east  for  steam  ptirposes ;  Authority  for  mine 
data,  Thomas  Mackey,  Supt. ;  Sample  from  Nos.  3,  5,  and  9,  for  analysis 
of  which  see  Table  No.  9,  page  528. 

The  coal  dips  rapidly  to  the  south-east  at  this  locality. 

The  following  analyses  and  measurements  of  the  Upper 
Freeport  coal  bed  have  been  presented  to  the  Survey  by  A.  P. 
Brady,  Superintendent  of  the  Abrams  Creek  Coal  &  Coke  Com- 
pany.    The  analyses  were  made  by  Hite  and  Grout : 

No.  1  (a)         No.  1  (b)         No.  1  (c) 

Moisture     0.76 

Volatile    matter 14.69 

Fixed    carbon 76.70 

Ash    7.85 

Totals    100.00 

Sulphur    1.50 

Phosphorus    0.035 


0.73 

0.70 

14.95 

14.30 

77.30 

77.50 

7.02 

7.50 

100.00 

100.00 

2.01 

1.10 

0.050 

0.017 
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SECTION  OF  UPPER  FREEPORT  COAL  AT 
OAKMONT  MINE. 


Sandstone    . 
Slate,    gray. 
Bone    coal 
Coal 

Black  slate 
Coal 


Ft.      In. 


0'  8"  1 
0  10  [ 
0  1  \ 
2    10    J 


Elevation  (spirit  level),  1966'.9  A.  T. ;  Greatest  rise  (3  P.  C), 
N.  73°  15'  W. ;  Mine  capacit}^,  150  tons;  ]\Ien  employed,  30;  Samples  for 
above  analyses,  No.  1  (a),  Nos.  4  and  6;  No.  1  (b),  Top  coal,  No.  3  only; 
No.  1  (c),  Bottom  coal,  No.  6  only. 

These  analyses  reveal  a  coal  of  high  grade. 

The  Abrams  Creek  Coal  and  Coke  Company  also  mines  the 
Lower  Kittanning  bed  at  Oakmont  Mine  No.  2,  and  its  section 
and  analysis  are  reported  as  follows  by  Mr.  Brady : 

Ft.      In. 


Section. 

Sandstone    

Slate     

Fire    clay 0 

'  coal        1'     9"  ■ 


Analysis. 


Coal. 


slate 
coal 
slate 
coal 


Moisture    0.88 

Volatile   matter 15.60 

Fixed    carbon 69.88 

Ash    13.64 


11 


Total    100.00 

Sulphur    1.98 

Phosphorus    0.040 


Elevation  (spirit  level),  1818'.86  A.  T. ;  Greatest  rise,  N.  73°  15'  W. 
The  high  percentage  of  ash  is  doubtless  due  to  imperfect  removal  of  the 
parting  slates. 

When  we  pass  westward  from  the  region  of  Adrian,  and 
Abbott  in  Upshur  County,  the  Upper  Freeport  thins  away  to  in- 
significant size.  It  has  been  mined  near  Hinkleville,  Upshur 
County,  by  Messrs.  Casto,  Lane,  Cutright  and  others,  where  it 
has  the  same  thickness  and  bed  structure  as  at  Adrian.  Also, 
for  local  use  near  French  Creek  P.  O.  by  T.  S.  Rrady,  where  it 
is  0  feet  thick  inchiding  in"  of  l)onc  cnal  in  upper  half,  and 
the  "little  slate"  below,  but  on  adjoining  farms  is  seldom  more 
than  2  to  3  feet. 

A  very  pure  bright  coal  about  two  feet  thick  and  130  to  150 
feet  above  the  Rnarins^  Creek  seam  hns  boon  mined  above  Sutton. 
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and  on  Buckeye  Creek,  Bee  Run,  and  other  streams  in  Braxton 
County,  which  represents  either  the  Upper  or  Lower  Freeport 
coal,  and  it  is  the  same  one  that  occurs  in  Clay  and  Nicholas 
Counties  at  130  feet  above  the  "Big  Bed"  of  Halberstadt. 

From  Clay  County  on  south-westward  across  Kanawha  there 
is  an  occasional  showing  of  coal  at  90  to  120  feet  above  No.  5 
Block  coal,  but  only  locally,  and  it  is  frequently  absent  entirely. 

In  the  region  of  Griffithsville,  Lincoln  County,  a  coal  bed 
which  appears  to  correlate  with  the  Upper  Freeport  has  long  been 
mined  for  local  purposes.  It  exhibits  the  following  structure  on 
the  land  of  Sarepta  Workman : 

Ft.      In. 

1.  Sandstone,   massive 50        0 

2.  Shales 10        0 

r  coal  3'     6"  1 

3.  Coal  \  fire  clay  shale     1      1    \ 4      11 

[coal  0     4   J 

Above  No.  1  at  80  to  90  feet,  red  beds  make  their  appear- 
ance, and  then  we  get  to  the  tops  of  the  hills,  the  typical  Cone- 
maugh  series. 

A  bed  of  coal  5  feet  thick  was  struck  in  a  drill  hole  near  the 
Sarepta  Workman  mine,  at  210  feet  below  the  same,  and  this 
would  represent  either  the  Roaring  Creek  bed,  or  the  Stockton 
below. 

This  same  GriMthsville  coal  has  been  opened  at  many  points 
along  the  Middle  Fork  of  Mud  River  between  Griffithsville  and 
Hamlin,  the  county  seat  of  Lincoln,  where  it  has  been  mined 
below  the  town,  and  about  the  mouth  of  the  Middle  Fork,  by 
W.  W.  Baker,  Gideon  Martin,  Marion  Wheeler,  Dr.  Thacker  and 
others.  The  coal  is  about  3  feet  thick,  and  usually  has  a  bony 
layer  at  the  top.  It  burns  well,  but  makes  some  clinkers,  prob- 
ably due  to  the  presence  of  considerable  sulphur.  A  massive 
grayish  white  sandstone  comes  just  above  the  coal  from  which  it 
is  frequently  separated  by  sandy  shales. 

An  interesting  section  of  the  upper  portion  of  the  Allegheny 
and  the  lower  portion  of  the  Conemaugh  is  visible  on  the  Big 
Sandy  River  at  the  mouth  of  Hurricane  Creek,  near  Hubbards- 
town,  Wayne  County,  five  miles  above  where  the  Pittsburg  coal 
is  in  the  summits  of  the  hills  between  Pritchard  and  Cvrus. 
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The  section  at  Hubbardstown  is  as  follows : 

Ft.  In. 

1.  Sandstone,   massive,  pebbh' 30  0 

2.  Concealed    10  0 

3.  Red  shales  with  fossil  limestone  (Ames?)  nodules  at  top...  15  0 

4.  Concealed    15  0 

5.  Coal,   Bakcrsto-ian 3  6 

6.  Concealed    20  0 

7.  Limestone,  hard,  fossiliferous,  Pine  Creek 1  0 

5.  Concealed    10         0 

9.     Sandstone,  massive,   pebbly 30        0 

10.  Concealed    , 30  0 

11.  Coal,  blossom.  Brush   Creek 

12.  Sandstone,  shales  and  concealed 50  0 

13.  Sandstone,  massive,  and  flaggy 35  0 

14.  Shales,  dark,  bluish 1  0 

15.  Coal,  "Hubbardsto7un",   Upper 2  6 

16.  Concealed,  sandstone  and  shales 17  0 

17.  Sandstone 8  0 

18.  Shales  and  concealed 10  0 

19.  Coal,  "Hubbardstown",  Lower,  reported 1  10 

20.  Concealed  to  Hurricane  Creek,  near  mouth 10  0 

The  coal  near  the  top  of  the  section  was  once  mined  here, 
and  it  appears  to  belong  at  the  horizon  of  the  Bakerstozvn  coal 
while  the  fossiliferous  limestone^  30  feet  higher,  would  represent 
the  Ames  horizon.  No.  15  is  known  locally  as  the  Hiibbardstozvn 
coal,  and  it,  as  Avell  as  No.  19  below,  were  once  mined  and  used 
on  the  boats  which  ply  the  Big  Sandy  River.  The  Upper  one 
probably  belongs  at  the  horizon  of  the  Lower  Freeport  coal..  It 
has  been  mined  locally  at  many  points  al(5ng  the  Big  Sandy  on 
both  sides  of  the  river  between  Hewlett  and  two  miles  above 
Prichard  where  the  coal  dips  under  the  valley  filling. 

As  a  section  for  comparison  with  that  at  Hubbardstown, 
one  recently  measured  by  the  writer  near  Coal  Grove  Station, 
two  miles  above  Ironton,  Ohio,  will  prove  of  interest.  It  is  as 
follows : 

1.  Sandstone,  coarse,  massive,  gray 20  0 

2.  Concealed  and  red  beds :'.0  0 

rj.  Limestone,  Pine  Creek,  fossiliferous,  hard 1  o 

4.  Concealed    10  0 

.'}.  Sandstone,  massive,  Buffalo 25  o 

6.  Concealed    10  0 

7.  Coal,  l)!ossnm,   Brusli  Creek ^ 

8.  Concealed  and  shales  with   1.  O.  nuggets 20  0 

9.  Fire  clay  and  shales  with  I.  0 10  0 

10.  Shales  with  ycllmv  limestone  at  lop  and  iron  licaring  sJiales, 

zveatherinf)  red  below  middle 30        0 

11.  Sandstone,    massive 10        0 

12.  Coal.  Middle  Kitttmninr; 4         0 
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13.  Concealed    : 5  0 

14.  Sandstone,  gray  massive,  coarse,  micaceous 40  0 

15.  Concealed    20  0 

16.  Fire  clay,  coaly 5  0 

17.  Concealed 10  0 

18.  Limestone,  Vanport,  Ferriferous,  fossiliferous  with  fire  clay 

and  I.  O.  on  top 4  0 

19.  Fire  clay  and  coaly  shales 10  0 

20.  Sandstone,  Roaring  Creek,  Home-wood,  massive,  visible 30  0 

21.  Concealed  to  Ohio  River  level 60  0 

This  section  and  the  one  at  Hubbardstown  in  Wayne  County, 
given  on  the  previous  page,  are  very  similar,  and  it  is  quite  prob- 
able that  the  Lower  Hubbardstown  coal,  No.  19  of  the  Wayne 
County  section,  is  the  same  as  No.  13  of  the  Coal  Grove  section, 
both  representing  the  Middle  Kittanning  bed,  since  the  Brush 
Creek  coal  and  Pine  Creek  limestone  of  each  section  are  the  same 
beyond  much  doubt. 

The  Brush  Creek  coal,  No.  7  of  the  Coal  Grove  section,  is 
the  same  stratum  which  was  erroneously  identified  as  the  Upper 
Freeport  coal  in  a  section  once  made  near  Ironton  by  the  writer 
and  published  on  page  135,  Bulletin  65,  U.  S.  G.  Survey,  while 
No.  12  of  the  Coal  Grove  section  was  identified  as  the  Middle 
Kittanning  coal  bed.  This  coal  comes  about  75  feet  above  the 
Vanport  Limestone  at  Coal  Grove,  and  145  feet  below  the  Pine 
Creek  limestone  there,  while  the  Lower  Hubbardstoivn  coal  of 
Wayne  County  comes  193  feet  below  the  same  Pine  Creek  Lime- 
stone, and  123  feet  below  what  appears  to  be  the  Brush  Creek 
coal  instead  of  100  as  at  Coal  Grove.  These  intervals  should  in- 
crease southward,  however.  From  this  comparison,  it  would 
seem  probable  that  the  Upper  Hubbardstown  coal  is  a  represent- 
ative of  the  Lower  Freeport  bed,  and  that  the  Lower  Hubbards- 
town coal  would  correlate  with  the  Middle  Kittanning  or  Hock- 
ing Valley  coal  seam  of  Ohio. 

We  shall  conclude  the  discussion  of  the  Allegheny  series  of 
south-western  West  Virginia  with  the  record  of  a  diamond  drill 
hole  sunk  in  Mason  County  six  miles  below  Point  Pleasant,  and 
opposite  Gallipolis,  by  the  Uniontown  Drilling  Company  on  the 
Poplar  Grove  farm  now  owned  by  Jos.  E.  Barnes  of  Pittsburg, 
Pa.,  to  whom  the  Survey  is  indebted  for  this  interesting  record. 
The  well  begins  below  the  Pittsburg  coal  somewhere  between 
75  and  100  feet,  and  the  record  reads  as  follows  according  to  Mr. 
Barnes  and  M.  J.  O'Toole,  the  driller  in  charge : 
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RECORD  OF  DIAMOND  DRILL  HOLE  ON  THE  POP- 
LAR GROVE  FARM,  MASON  COUNTY,  OPPO- 
SITE GALLIPOLIS,  OHIO. 

Thickness. 

Ft.  In. 

Surface    30  0 

Shale    80  0 

Sand  and  shales 27  0 

Soft    shale 32  0 

Gray  shale 10  0 

Red  and  white  shale 43  0 

Shale    X.     4  0 

Limestone,  Ames 3  0 

Coal,  Harlem 0  4 

Sand}'   shale 15  8 

Shale    5  0 

Lime  2  0 

Sandy  shale 28  0 

Black   shale 8  0 

Sandstone    2  0 

Slate    10  0 

Coal,  Bakerstown 0'  8 

Sandy  shale 9  4 

Sandstone,  Buffalo \ 20  0 

Shale     15  0 

Sandstone,  Mahoning 95  0 

Black  shale,  Upper  Freeport 11  0 

Sandstone    27  0 

Slate  and  shale 12  .0 

fll,  Black      ^'^l"{Lozver  Freeport 8  11 

Shale  3  1 

Sandy  shale 6  0 

Sandstone    14  0 

Shale    18  0 

'i^l'  t     i"  \  Middle  Kiffanning 12  0 

Coal  2     0   ]  Hocking  Valley 

Slate   24  0 

Coal.  Lozvcr  Kit  tanning 2  0 

Sandstone   52  0 

Coal.  Clarion 0  4 

Sandstone,  Roaring  Creek,  Homcwood 69  8 

Black   slate 25  0 

Coal,  Upper  Mercer 0  3 

Slate    37  9 

Coal.  Lower  Mercer 1  0 

Lime   shale ]2  0 

Shale  lo  bottom 25  0 

7'his  borinp^  stopped  in  the  PottsvUle  series,  170  feet  below 
the  top   of  the  Homeivnod  or   Roaring  Creek  sandstone.     The 

Allegheny  beds  in  this  record  extend  from  440  feet  to  n.lO,  thus 
havinjT  a  thickness  of  100  feet,,  in  which  only  one  coal  bed,  the 


Depth. 

Ft. 

in. 

30 

0 

110 

0 

137 

0 

169 

0 

179 

0 

222 

0 

226 

0 

229 

0 

229 

4 

245 

0 

250 

0 

252 

0 

280 

0 

288 

0 

290 

0 

300 

0 

300 

8 

310 

0 

33fr 

0 

345 

0 

440 

0 

451 

0 

478 

0 

490 

0 

498 

11 

502 

0 

508 

0 

522 

0 

540 

0 

552 

0 

576 

0 

578 

0 

630 

0 

630 

4 

700 

0 

725 

0 

725 

3 

763 

0 

764 

0 

776 

0 

801 

0 

WEST   VIRGINIA   GEOLOGICAL   SURVEY.  631 

Middle  Kittanning,  at  540  feet,  has  thickness  sufficient  to  be  com- 
mercially valuable  at  the  present  time. 

The  Upper  Freeport  coal  is  absent,  being  represented  only 
by  black  shale  directly  below  a  great  sandstone  mass  which  would 
correlate  with  the  Mahoning  at  the  base  of  the  Conemaugh  series. 

The  Ames  limestone  with  its  underlying  (Harlem)  coal  was 
found  at  a  depth  of  236  feet,  while  a  thin  representative  of  the 
Bakerstozvn  coal  was  struck  at  300  feet,  140  feet  above  the  base 
of  the  Conemaugh  series. 

This  record  is  a  good  illustration  of  the  paucity  of  coal  in 
the  Allegheny  series,  when  its  members  lie  below  drainage  level, 
although  if  the  boring  had  been  sunk  a  few  miles  farther  to  the 
south-east  it  would  doubtless  have  been  much  more  barren  of 
coal  than  the  record  shows. 


CHAPTER  VII. 


THE  CONEMAUGH  SERIES. 

This  next  higher  division  of  the  Carboniferous  beds  was 
fully  described  both  in  general  and  in  detail  in  Volume  II,  West 
Virginia  Geological  Survey,  pages  223  to  332,  so  that  no  ex- 
tended description  of  its  rocks  need  be  repeated  here,  except  to 
recall  a  few  of  its  prominent  characteristics. 

Sediments  inherently  red,  make  their  appearance  for  the  first 
time  in  this  series  since  the  close  of  the  Mississippian,  with  the 
top  of  the  Manch  Chunk  Red  shale.  True  a  pink,  or  reddish 
color  in  the  ferriferous  clays,  or  shales  of  the  upper  portion  of 
the  Allegheny  series  may  sometimes  be  seen,  as  near  Ft.  Gay  on 
the  Big  Sandy,  and  near  Coal  Grove  a'bove  Ironton,  Ohio,  but 
these  apparent  reds  are  from  oxidation  due  to  weathering  since 
these  sediments  were  not  red  zvhen  deposited,  and  if  a  bore  hole 
could  be  sunk  through  them  a  few  feet  in  from  their  crops,  no 
reds  would  appear.  The  genuine  red  beds  of  the  Conemaugh 
were  deposited  as  red  muds  from  an  old  eroded  land  surface  and 
are  inherently  red  whether  at  the  surface,  or  1500  feet  below  the 
same,  as  is  the  Pittsburg  Red  Shale  in  some  portions  of  A\'etzel, 
j\Ionongalia  and  other  counties  in  the  center  of  the  Appalachian 
basin. 

The  general  statements  on  pages  165,  22G  and  227,  Vol.  II, 
about  the  importance  of  the  sudden  appearance  of  red  beds  after 
their  absence  from  the  strata  for  a  long  period  of  time,  and  the 
possibility  that  the  lowest  Conemaugh  reds  might  mark  the  divid- 
ing line  between  important  formations,  such  as  the  true  Coal 
Measures  and  the  Permo-Carboniferons,  has  received  strong  con- 
firmation during  the  past  year.  Dr.  Percy  E.  Raymond  of  the 
Carnegie  Museum  has  discovered  in  these  red  sliales,  near  Pitts- 
burg, at  35  feet  below  the  Ames  limestone  an  interesting  Rep- 
tilian fauna  which  is  closely  related  to  Permian  types.  This 
fauna,  inrhuling  species  of  the  genera  Eryof^s,  Desmatodan,  and 
Naosduriis,  allicrl  closely  to  what  have  been  regarded  as  Permian 
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forms  in  Illinois  and  Texas,  has  been  recently  figured  and  de- 
scribed by  Prof.  C.  C.  Case,  in  the  Annals  of  the  Carnegie 
Museum,  Vol.  IV,  pages  234-241,  April  1st,  1908.  It  is  quite 
possible  that  a  considerable  break  in  the  geologic  record  occurs 
at  the  close  of  the  great  sandstone  epoch  ending  with  the  Salts- 
biirg  horizon  just  above  the  Bakerstozvn  coal  where  the  great 
invasion  of  red  beds  begins.  Although  there  is  little  or  no  un- 
conformity in  dip  at  this  horizon,  there  may  be  a  real  unconform- 
ity here  of  considerable  extent  since  the  variation  in  the  thickness 
of  the  sandstone  deposits  at  the  base  of  the  Conemaugh  is  very 
great  indeed. 

In  connection  with  the  consideration  of  these  Permian  land 
reptiles  discovered  at  Pitcairn,  Pa.,  in  the  Pittsburg  Red  Shales 
by  Dr.  Raymond,  it  should  be  mentioned  that  in  1906  Mr.  Ray 
V.  Hennen,  Assistant  Geologist,  discovered  what  appears  to  be 
a  perfect  Tibia  of  a  large  reptile  allied  to  Pareiasaiiriis  ac- 
cording to  Osborn,  but  who  after  making  a  cross  section  of  the 
supposed  bone,  and  finding  no  bony  structure  preserved,  pro- 
nounced it  a  concretion,  the  most  remarkable  one  he  had  ever 
seen.  Many  geologists,  and  other  vertebrate  paleontologists  who 
have  seen  the  specimen,  declare  that  its  concretionary  origin  is 
not  proven  and  that  it  is  most  probably  a  sandstone  cast,  an 
actual  fossil  from  which  all  bony  structure  and  organic  material 
have  disappeared  before  Hthification  in  its  porous  matrix,  thus 
preserving  only  the  outside  surface  and  shape  of  the  bone  to 
perfection. 

Mr.  Hennen  found  it  lying  loose  upon  the  surface,  near  Salt 
Lick  Bridge,  Braxton  County,  a  few  feet  above  the  horizon  of 
the  Ames  limestone,  where  it  had  evidently  weathered  out  of 
its  original  matrix  in  a  greenish,  micaceous,  fine  grained  sand- 
stone. Of  course  the  testimony  of  this  specimen  will  remain  of 
doubtful  value  until  its  true  nature  is  determined  beyond  question 
by  the  discovery  of  other  concretions  or  fossils  as  the  case  may 
be  in  this  same  region.  In  this  connection  it  should  also  be  re- 
membered that  Scudder  in  his  Bulletin  No.  124,  U.  S.  G.  Survey, 
has  described  a  fossil  insect  fauna  fromi  just  above  the  Ames 
limestone  near  Steubenville.  Ohio,  in  which  he  finds  forms  greatly 
resembling  those  in  the  lower  Dyas  or  Permian  of  Weissig, 
Saxony,  and  hence  it  should  not  be  surprising  to  find  Permian 
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Reptilian  forms  in  these  Conemaugh  red  beds  which  the  writer 
has  for  several  years  insisted  were  more  nearly  related  to  the 
Permian  than  to  the  Carboniferous  proper,  and  that  the  intro- 
duction of  red  sediments  after  such  a  long  absence,  marked  a 
change  in  physical  and  biological  conditions  sufficiently  great  to 
warrant  a  division  of  the  geologic  column  at  or  near  the  horizon 
of  the  Ames  limestone.  It  was  formerly  suggested  that  this 
division  should  come  just  above  the  Ames  horizon,  since  its  de- 
position marked  the  end  of  marine  life  in  the  Appalachian  field, 
but  the  discoveries  of  Dr.  Raymond  of  a  Permian  reptilian  fauna 
at  several  feet  below  the  Ames  limestone  would  tend  to  show  that 
this  division  line  should  be  drawn  at  the  base  of  the  Pittsburg 
Red  shale,  about  100  feet  below  the  Ames  horizon,  or  the  top  of 
the  Saltzburg  sandstone. 

As  these  first  red  deposits  were  probably  laid  down  upon  an 
eroded  land  surface,  the  great  irregularity  of  their  thickness 
(which  varies  from  10  to  200  feet)  below  the  Ames  limestone 
would  be  thus  readily  explained. 

The  important  coals  of  the  Conemaugh  rock  series,  as  now 
limited  between  the  top  of  the  Upper  Freeport  and  the  base  of 
the  Pittsburg  bed,  are  really  two,  viz,  the  Bakerstown  and  Elk 
Lick,  although  two  others,  the  Brush  Creek  and  Harlem,  have  a 
wide  distribution  and  occasionally  reach  workable  dimensions. 

The  Bakerstozvn  coal  appears  to  be  present  at  several  locali- 
ties in  the  south-western  portion  of  the  State  and  has  been  mined 
for  local  use  by  Jackson  Perry  and  others  along  the  C.  &  O. 
R.  R.  below  West  Hamlin,  Lincoln  County,  and  between  there 
and  Salt  Rock  at  25  to  50  feet  above  railroad  level.  It  exhibits 
the  following  structure  at  the  Perry  opening : 

Ft.      In. 

Sandstone,    massive SO        0 

Concealed    15        0 

Coalv  clay  and  slialc 2        0 

Shale,   drab n        0 

Sliale   dark 0        6 

Cnal,  Bakerstozvn,  ijood 2         0 

Concealed  to  C.  &  O.  R.  R.  prade 40        0 

In  descending  from  the  suniniil  of  a  high  knob  jnst  north- 
west from  this  the  following  section  of  the  Conemaugh  beds  was 
measured : 
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Ft.  In. 

t.     Sandstone,  hard,  greenish  gray 20  0 

2.  Red  shales  and  concealed 50  0 

3.  Sandstone,  hard,  massive •. 5  0 

4.  Concealed,  red  shales  and  sandy  beds 75  0 

5.  Sandstone,  massive,  hard,  brown,  pebbly  (Connellsville) ....  25  0 

6.  Concealed,    and    red    shales    with    limestone    nodules    near 

center    80  0 

7.  Sandstone,  massive,  Morgantown 30  0 

8.  Concealed    25  0 

f  coally  shale  2'     0"  1 

9.  Coal,  Eik  Lick  \  shale,  lire  clay     2      0     V ■ , .  5  6 

[  coal,  good  1      6   J 

10.     Concealed  and  deep  red  shales 50  0 

]  1.     Sandstone,    massive 30  0 

12.  Concealed  and   shales 10  0 

13.  Sandstone,  massive  and  concealed 40  0 

14.  Coal,   Bakerstown 2  0 

15.  Concealed  to  railway  level 40  0 

Total ■ 487         6 

The  top  of  the  section  is  just  under  the  horizon  of  the  Pitts- 
burg coal,  and  shows  that  the  Conemaugh  series  at  this  point 
has  a  thickness  of  more  than  500  feet  instead  of  only  300  in 
this  region  as  claimed  by  the  geologists  of  the  U.  S.  G.  Survey. 

The  Connellsville  sandstone  is  represented  in  No.  5  which 
makes  a  line  of  bold  cliffs  along  the  hills,  and  can  be  traced  down 
the  Guyandotte  until  it  dips  below  the  C.  &  O.  R.  R.  track,  a 
short  distance  above  Roach  Station,  near  the  12th  M.  P.  from 
Barboursville.  The  Pittsburg  coal  has  been  mined  in  the  hills 
200  feet  higher,  near  where  the  Connellsville  sandstone  dis- 
appears below  railroad  level. 

The  Elk  Lick  coal,  130  feet  above  the  Bakerstozvn  bed,  was 
once  opened  by  Elisha  Bias  in  the  hills,  200  yards  north-west 
from  the  Perry  opening  in  the  Bakerstown  coal  so  that  the  ver- 
tical interval  between  the  beds  is  probably  about  140  feet. 

The  Bakerstozvn  coal,  as  stated  on  a  previous  page,  is  in  the 
summits  of  the  hills  at  Charleston,  where  it  occurs  south  from 
the  Great  Kanawha  in  the  cellar  of  Mr.  Staunton's  country  home, 
and  also  was  once  opened  along  the  Davis  Creek  road  about  30 
feet  below  the  base  of  the  red  beds.  It  is  2  to  3  feet  thick  in 
this  region.  It  is  probably  this  same  coal  that  is  visible  along 
Two  Mile  Creek,  about  one  mile  up  the  same  from  where  it  de- 
bouches into  the  Kanawha  Valley. 

This  is  the  same  coal  apparently  which  has  been  mined  for 
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local  supply  near  Newton  in  eastern  Roane  County,  where  it  is 
a  bright  looking  coal  and  2  to  2^  feet  thick. 

There  is  a  considerable  area  below  the  Falls  of  the  Little 
Kanawha  in  the  region  of  Bulltown,  Braxton  County,  where 
this  Bakerstown  coal  has  long  been  mined  for  local  use  on  the 
lands  of  INIessrs.  Boseley,  Queen,  Lake,  Johnson  and  others.  It 
is  there  a  bright,  pure-looking  coal,  30  to  32  inches  thick  and 
highly  esteemed  for  domestic  purposes.  It  usually  has  5  to  6 
inches  of  black  or  cannel  slate  at  the  top  of  the  coal,  and  there 
are  no  slates  nor  partings  in  the  main  body  of  the  coal. 

It  is  probably  this  same  Bakerstown  coal  that  has  been  mined 
near  Crawford,  in  Lewis  County,  on  the  Coal  and  Coke  R.  R., 
where  it  is  24  to  30  inches  thick,  and  has  a  bony  layer  at  the  top. 
Where  mined  on  the  G.  L.  Post  farm,  Mill  Run,  near  Crawford, 
it  is  30  inches  thick  and  was  sampled  by  Cyrus  E.  Scott,  Chemist 
for  the  Davis  Collieries  Company,  who  reports  its  analysis  as 
follows : 

Moisture •. 1.31 

Volatile   matter 36.71 

Fixed    carbon  55.01 

Ash    6.97 

Total : : 100.00 

Sulphur    0.88 

This  result  reveals  a  coal  of  very  excellent  character,  and 
one  that  would  yield  a  good  coke. 

It  assumes  some  economic  importance  in  Preston  and  Bar- 
bour Counties,  and  for  many,  years  was  the  principal  source  of 
supply  for  Kingwood  and  the  region  around,  being  3  feet  thick 
at  the  old  mines  a  mile  west  from  the  town,  and  also  on  Morgan 
Run  east  from  the  same.  It  was  formerly  mined  by  stripping 
along  the  Kingwood  and  Terra  Alta  road  just  above  the  western 
end  of  the  bridge  over  Cheat  at  Albright,  Preston  County. 

It  exists  in  many  of  the  hills  around  Masontown,  in  western 
Preston,  and  has  long  been  used  there  and  at  Reedsville  for  local 
purposes  wliere  it  varies  in  thickness  from  2^  to  3^  feet. 

The  Elkins  Coal  and  Coke  Company  opened  a  mine  in  this 
Bakerstoivii  hcd  near  Bretz,  Preston  County,  and  arranged  to 
ship  it  extensively,  but  the  area  opened,  proved  very  nnich  cut 
up  with  "rlav  vnins"  so  llint  the  mine  is  not  now  in  operation. 
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Mr.  Davis  Elkins,  President  of  the  Elkins  Coal  and  Coke  Com 
pany,  reports  its  analysis  as  made  by  J.  W.  Sanders,  Chemist  for 
the  Wheeling  Corrugating-  Company,  as  follows : 

Moisture    ." 1.10 

Volatile    matter 28.54 

Fixed   carbon 63.71 

Ash 4.80 

Sulphur    1.84 

Total 99.99 

The  coal  had  a  thickness  of  3  feet  7  inches  where  the  sample 
was  taken,  and  its  geological  horizon  is  about  190  feet  above  the 
Upper  Freeport  coal.  Mr.  Davis  Elkins  selected  a  sample  of 
this  same  coal  from  the  Bakerstown  Mine,  near  Bretz,  for  the 
laboratory  of  the  Survey,  and  Mr.  Hite  repofts  its  analysis  as 
follows  under  date  of  May  23rd,  1904 : 

Moisture    1.05 

Volatile    matter ' 28.45 

Fixed    carbon 63.45 

Ash   7.05 

Total    100.00 

Sulphur    2.48 

Phosphorus 1.004 

Results  which  agree  very  closely  with  those  obtained  by  Mr. 
Sanders. 

This  analysis  explains  why  the  farmers  of  the  Masontown 
and  Reedsville  regions  always  prefer  the  Bakerstozvn  coal  for 
domestic  purposes  to  the  Upper  Freeport  bed  below,  since  the 
former  is  the  purer  of  the  two,  and  more  efficient  as  a  general 
fuel,  having  much  less  ash  than  the  Upper  Freeport. 

The  section  and  analysis  of  this  coal  at  the  Blanche  Mine, 
near  Colliers,  Brooke  County,  are  given  on  page  267,  Volume  II. 

In  Monongalia  County  this  coal  has  a  considerable  develop- 
ment along  Cheat  River  near  Ice's  Ferry,  where  it  appears  to 
be  3  to  4  feet  thick  on  the  land  of  Mr.  Bayles  and  others,  but 
westward  it  thins  away,  and  is  not  visible  in  the  section  near 
Morgan  town,  although  it  is  present  one  foot  thick  at  410  feet 
below  the  Pittsburg  coal,  and  183  feet  above  the  Upper  Freeport 
bed  in  a  boring  put  down  on  a  tributary  of  Deckers  Creek,  two 
miles  south-east  from  that  city.  This  combined  section  and  bor- 
ing, which  the  Survey  owes  to  the  courtesy  of  Mr.  Robert  Skemp, 
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District  Manager  of  the  American  Sheet  and  Tin  Plate  Com- 
pany's Sabraton  Mill,  gives  a  complete  measurement  of  the 
Conemaugh  series  and  reads  as  follows : 

Surface  Section  Combined  With  Diamond  Drill  Hole  No.  2, 

of  the  Sabraton  Series,  on  Deckers  Creek,  Monongalia 

County,  Approximately  3500  Feet  N.  E.  of  the 

Pressed  Prism  Glass  Factory. 


Depth. 
Ft.  In. 
0 
0 
0 
6 
0 
0 


Conemaugh 
\  Series 
593'    2" 


Thickness. 
Ft.  In. 

Surface    5  0 

Pittsburg   sandstone,   massive 30  0 

Pittsburg    coal 7  0 

Concealed    219  6 

Coal,  Elk  Lick 3  6 

Sandstone  and  sandy  shales 50  0 

Top  of  drill  hole 

Surface    1  0 

Sandstone 12  0 

Shales  and  slate 124  0 

Coal,  Bakerstozvn 1  0 

Shale  6  8 

Sandstone,  Buffalo 93  6 

Slate 6  10 

Slate  with  streaks  of  coal 2  0 

Coal,  Brush   Creek 1  0 

Fire  clay 8  0 

Shale  2  0 

Sandstone   8  0 

Limestone  and  limv  shales 12  0 

Slate   ". 8  0 

Sandstone  2  0 

Shale    8  0 

Sandstone   2  0 

Sandy  shale 3  0 

Sandstone   3  0 

Sandy  shale 1  0 

Slate,  black 8  0 

Sandy  shale 0  6 

Slate,    dark 1  8 

ibone      0'     4"  1 
coal       3      6    1  „ 

slate      0     3         •  • 
coal       2      0    J 

Coal   and    slate 1  6 

The  intervals  up  to  the  Pittsburg  coal  from  the  mouth  of  the 
borinc'-  were  determined  by  spirit  level,  so  that  this  is  practically 
a  vertical  measurement  of  the  Conemaugh  beds  and  it  foots  up 
593  feet  2  inches  from  the  base  of  the  Pittsburg  coal  to  the  top 
of  the   Upper  Prccpnrt  seam,  which   in   this  hole  was   foimd  in 


5 
35 

42 
261 
265 
315 

316 
328 
452 
453 
459 
558 
565 
567 
568 
576 
578 
586 
598 
606 
608 
616 
618 
621 
624 
625 
633 
633 
635 


641  3 

642  9 
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good  thickness,  although  in  Bore  Hole  No.  5,  under  the  high 
trestle  below  the  Fulmer  mine,  it  is  reported  as  only  2'  9"  thick 
at  a  depth  of  402  feet  8  inches;  3  feet  thick  at  1000  feet  east 
of  the  Sabraton  Mills  in  Bore  Hole  No.  4,  at  a  depth  of  377 
feet,  and  only  21-J  inches  thick  at  a  depth  of  364  feet  in  Bore 
Hole  No.  3,  near  the  bridge  across  Deckers  Creek,  500  feet 
south  from  the  M.  &  K.  R.  R.  shops. 

The  Bakerstown  coal  has  a  fairly  good  development  in  the 
North  Potomac  field  of  Mineral  County.  The  Davis  Coal  and 
Coke  Company's  Mine  No.  50  is  in  this  seam  according  to  A^Tr. 
Hennen,  on  the  west  side  of  Montgomery  Run,  one-half  mile 
south  of  W.  Va.  C.  Junction,  Mineral  County,  where  he  obtained 
the  following  section  and  data : 

Ft.      In. 

1.  Sandy  slate,  hard 

2.  Coal,   slaty,   2"   to 0         3 

3.  Slate,  black,  2'  0"  to 3        0 

4.  Bone  0'     7" ' 

5.  Coal,  very  slaty  0      7 

6.  "Molher  coal" ;  "black-jack",  1"  to  0      5 

7.  Coal,  good  3j'  to  2      1 

8.  Slate,  sulphurous,  hard  0      1 
9.,  Coal,  slaty,  3"  to  0     4 

10.  Concealed ..185  0 

11.  Coal,  Upper  Free  port,  visible 1  0 

12.  Concealed    210  0 

13.  Coal,  Lower  Kitianning 5  6 

Elevation  (aneroid),  1585  feet  A.  T. ;  Faces,  irregular;  Greatest  rise, 
S.  E. ;  Mine  capacity,  75  tons ;  Men  employed,  21 ;  Coal  shipped  east  and 
west  for  steam  and  domestic  purposes ;  Sample  from  No.  7  only,  for 
analysis  of  which  see  Table  No.  ID,- page  667. 

No.  7  is  the  only  portion  mined  here  except  in  the  haulways 
Avhere  Nos.  4,  5  and  6  are  taken  down  to  give  room  for  the 
mules. 

Mine  No.  ^i  of  the  Davis  Coal  and  Coke  Company  is  on 
the  east  side  of  Montgomery  Run,  Mineral  County,  opposite  Mine 
A'o.  50,  just  described,  and  it  is  also  in  the  Bakerstozvn  coal. 
Here  Mr.  Hennen  secured  the  following  data : 

Ft.      In. 

1.  Sandy  slate,  hard 

2.  Slate,  black,  6"  to 4        0 


Bakerstozvn 
or  "4  /;.""  coal. 
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6. 
7. 
8. 
9. 
10. 


Coal,  slatj^,  "wild  coal"  0' 

Slate,  black,  hard,  with  streaks  of 

coal  at  bottom  1 
Coal,  slaty  1 
"Mother  coal"  or  "black-jack",  1"  to  0 
Coal,  good,  3'  0"  to  2 
Slate,  black,  hard  0 
Coal,  slaty,  3"  to  0 
Slate    


li 
4 
1 
4 


Bakerstown 
or  "4  ft."  coal 


Ft.      In. 


lOi 


Elevation  (aneroid),  1650  feet  A.  T. ;  Faces,  irregular;  Greatest  rise, 
S.  E. ;  Mine  capacity,  145  tons;  Men  employed,  38;  Coal  shipped  east  and 
west  for  steam  and  domestic  purposes ;  Sample  from  No.  7  only,  for 
analysis  of  which  see  Table  No.  10,  page  667. 

This  coal  is  generally  known  as  the  "4-Foot"  coal  bed  in  the 
North  Potomac  field,  and  it  has  been  mined  at  many  points  in 
both  Maryland  and  West  Virginia. 

Dr.  Jno.  J.  Stevenson  states  that  the  name  "Barton''  was 
given  to  this  same  coal  by  P.  T.  Tyson-  in  the  Georges  Creek 
field  before  it  was  named  Bakerstown  by  the  writer  in  Pennsyl- 
vania and  that  therefore  the  name  "Barton"  has  priority,  but 
Dr.  Wm.  B.  Clark,  State  Geologist  of  Maryland,  asserts  that  the 
Tyson  name,  "Barton",  was  given  to  a  coal  bed  which  is  not  the 
Bakerstozvn  and  hence  that  the  latter  name  should  be  retained. 

THE  ELK  LICK  COAL. 


The  other  important  coal  of  the  Coneniaugh  series,  the  Elk 
Lick,  usually  comes  at  about  the  same  interval  above  the  Bakers- 
tozvn bed  that  the  latter  does  above  the  Upper  Freeport,  which  in 
the  northern  portion  of  the  State  is  180  to  190  feet,  or  as  shown 
in  the  section  on  Deckers  Creek  just  given,  187  feet,  while  the 
interval  of  the  Bakerstozvn  bed  above  the  Upper  Freeport  is  182 
feet  in  the  same  section.  This  interval  appears  to  decline  some- 
what toward  the  south-western  portion  of  the  State,  being  only 
130  feet  on  the  Big  Sandy  River,  as  shown  on  a  previous  (625) 
page. 

In  Monongalia,  Marion,  Preston,  Tyler,  and  Barlionr  Coun- 
ties the  Elk  Lick  coal  is  generally  present,  with  a  thickness  of 
34^  to  4  feet,  but  except  for  local  dnmcstic  use  it  has  never  been 
mined  in  these  counties  on  a  commercial  scale,  since  it  is  always 
quite  high   0  5  to  20  per  cent.)  in  ash. 
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In  Upshur  and  Lewis  Counties,  however,  this  coal  appears 
to  get  thicker  and  also  better,  and  has  been  mined  for  domestic 
use  to  a  considerable  extent,  and  recently  has  been  opened  for 
commercial  shipments  both  on  the  Coal  and  Coke  Railway  and  on 
the  Buckhannon  Branch  of  the  B.  &  O.  R.  R.  The  description 
of  this  coal  in  the  region  of  Buckhannon,  Upshur  County,  and 
Vandalia  and  Ireland,  Lewis  County,  is  given  on  pages  252  and 
253,  Vol.  IL 

The  Neivcomer  Coal  Company  of  Buckhannon  has  recently 
opened  a  coal  on  Pecks  Run,  3  miles  South  60°  West  from  Lem- 
ley  Junction,  Upshur  County,  which  Mr.  Hennen  reports  as  in 
the  Elk  Lick  bed,  although  the  company  putting  in  the  mining 
plant  regards  the  coal  as  the  Pittsburg  bed.  This  coal  was  just 
being  opened  when  Mr.  Hennen  visited  the  locality,  and  as 
nothing  but  crop  coal  was  available  for  analysis,  he  did  not  col- 
lect a  sample,  but  he  made  the  folloAving  measurement  of  the 
coal  bed : 


Ft.      In. 


1.  Fire  clay  sliale 

2.  Coal,  hard,  splinty    1'     9  " 

3.  Bone  0      2 

4.  Coal,  hard,  splinty     2     2| 

5.  Bone                            0     4 
6;  Coal,  hard,  splinty     2      2* 
7.  Slate    


Elk  Lick  coal 6 


.Elevation  (aneroid),  1435  feet  A.  T. ;  Butts,  east  and  west;  Faces, 
north  and  south;  Greatest  rise,  S.  E. ;  Mine  capacity,  300  tons;  Authority 
for  mine  data,  R.  H.  Parker,  Sec'y  &  Treas. 


The  bed  structure  of  this  coal,  so  similar  to  that  of  the  Elk 
Lick  in  other  portions  of  Upshur  and  Lewis,  and  so  different 
from  that  of  the  Pittsburg  coal,  would  appear  to  confirm  Mr. 
Hennen's  conclusion  as  to  its  correlation.  A  "clay  seam"  runs 
through  the  coal  at  the  entrance  to  the  mine. 

The  Jacksonville  Coal  and  Coke  Company  of  Dawson,  Pa., 
has  recently  opened  this  coal  on  Caps  Run  for  commercial  ship- 
ments via  the  Coal  and  Coke  Railway,  one  mile  north-east  from 
Jacksonville  Station,  Lewis  County,  where  Mr.  Hennen  secured 
the  following  data:  ' 
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Slate,    cannell}" 

Coalj  bony,  sulphurous,  2"  to  0' 
Draw  slate,  4"  to  0 
Coal,  gas,  hard  •  0 
Bony  coal,  3"  to  0 
Coal,  gas,  hard  1 
Bone  0 
Coal,  gas,  hard  2 
Slate   


Ft.       Jn. 


3  '' 
5 
11* 
4 
4 
1 
2 


'  Elk  Lick  coal 5 


Elevation  (aneroid),  1170  feet  A.  T. ;  Butts,  N.  70°  W. ;  Faces, 
N.  20°  E. ;  Greatest  rise,  S.  30°  E. ;  Mine  capacity,  150  tons ;  Men  em- 
ployed, 28 ;  Coal  shipped  mostly  east  for  steam  ancl  domestic  purposes ; 
Authority  for  mine  data,  Robert  Nelson,  mine  foreman ;  Sample  from 
Nos.  4,  6,  and  8,  for  analysis  of  which  see  Table  No.  10,  page  667. 

"Clay  veins"  also  occur  in  this  mine,  but  the  coal  appears 
to  hold  a  thickness  of  5  feet  to  5^,  including  slates  and  bone,  as 
far  as  the  mine  has  extended.  The  analysis  shows  the  coal 
rather  high  in  ash,  but  this  is  probably  true  of  this  coal  bed 
everywhere. 

The  writer  once  made  the  following  measurement  of  this 
coal  on  the  lands  of  V.  E.  and  N.  D.  Reger  farther  up  Caps 
Run  from  the  Jacksonville  Company's  mine : 

Ft. 

Sandstone,  Morgantown,  massive 

Shales,   sandy 15 

Shales,  dark 2 


In. 


Coal,  Elk  Lick 


coal. 

slaty 

1' 

0 

shale, 

blue 

0 

6 

bone 

coal 

0 

6 

coal 

1 

4 

slate, 

black 

0 

1 

coal 

1 

C 

hone 

0 

1 

coal 

2 

3 

The  total  coal  is  somewhat  thicker  here  than  in  Mr.  Hen- 
nen's  section,  but  -the  three  upper  members  are  of  course  not 
available  as  commercial  coal. 

Some  people  regard  this  Jacksonville  coal  as  the  Pitfshnrg 
seam,  but  this  is  a  mistake,  since  the  latter  coal  occurs  250  to  275 
feet  higher,  and  was  mined  in  the  hills  above  the  Jacksonville 
Tunnel  to  supply  power  for  digging  the  same.  The  mine  is  on 
the  land  of  Mrs.  Floda  McClellan,  150- feet  above  the  level  of 
the  eastern  mouth  of  the  tunnel  and  one-half  mile  east  from  the 
same.  Tt  is  there  45  to  48  inches  thick,  and  the  Seimcklcy  coal 
crops  120  feet  higher  with  a  thickness  of  probably  two  feet. 
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The  Elk  Lick  bed  has  also  been  mined  at  some  localities  in 
the  North  Potomac  field,  but  they  are  on  the  Maryland  side  of 
the  same. 

It  is  sometimes  known  as  the  "j-Foot  bed"  in  the  North 
Potomac  field,  and  occasionally  this  appellation  is  given  to  the 
Bakerstown  bed  below,  and  the  name  "4  Foot"  to  the  Elk  Lick 
coal. 

The  Brush  Creek  and  Harlem  coals  are  two  other  seams  of 
the  Conemaugh  series  which  are  of  quite  general  distribution,  but 
vvhich  seldom  attain  commercial  value. 

The  Brush  Creek  bed  is  the  first  one  above  the  Upper  Free- 
port  coal,  and  appears  to  be  a  synonym  for  Mahoning,  but  as  the 
former  term  is  the  older  it  has  been  retained,  and  "Mahoning" 
dropped.  Its  horizon  above  the  Upper  Freeport  coal  varies  from 
50  to  over  100  feet  and  the  coal  seldom  exceeds  two  feet  in 
thickness.  It  occurs  only  2  to  5  feet  below  the  Brush  Creek  lime^ 
stone,  a  richly  fossiliferous  stratum  filled  with  marine  forms,  and 
first  described  by  the  writer  at  the  same  locality  from  which  the 
coal  was  named  in  Butler  County,  Pennsylvania.  When  the 
limestone  is  absent,  limy  shales  are  generally  present  and  filled 
with  the  same  types  of  fossils,  a  list  of  which  is  given  in  Volume 
II,  pages  280  and  281  under  the  Lozver  Cambridge  limestone 
with  which  the  name  Brush  Creek  is  synonymous,  and  being  the 
older  designation  is  retained. 

The  Brush  Creek  coal  bed  has  been  mined  for  local  use  high 
up  in  the  hills  along  the  Big  Sandy  River  at  Fort  Gay,  Wayne 
County,  where  the  fossiliferous  shales  of  the  Brush  Creek  lime- 
stone horizon  are  present  in  its  roof,  and  separate  it  from  a 
massive,  pebbly,  sandstone  (Buffalo)  10  feet  above.  The  coal 
is  there  2  to  3  feet  thick  and  it  has  also  been  mined  for  local  use 
at  many  points  along  both  sides  of  the  Big  Sandy  before  it  dis- 
appears under  the  same  below  Prichard. 

The  Pittsburg  coal  comes  into  the  tops  of  the  hills  between 
Prichard  and  Cyrus  along  the  Big  Sandy  River  in  Wayne  County 
where  a  large  portion  of  the  Conemaugh  series  is  exposed,  as  ex- 
hibited in  the  following  section  measured  there  by  the  writer  with 
barometer : 


634 


THE   CONEMAUGH    SERIES. 


Feet. 

1.  Concealed  from  summit 20 

2.  Sandstone,  massive,  pebbly 40 

3.  Coal,  Pittsburg,  bright,  blocky,  18"  to 4 

4.  Sandy  shales  and  concealed  to  top  of  bluff 40  ] 

5.  Sandstone,   and  concealed 20 

6.  Red    shales,    with    limestone^   nodules,    and    yellow 

shales     30 

7.  Sandstone,  flaggy  and  concealed 20 

8.  Red  shales  and  concealed 40 

9.  Sandstone,   flagg}'-  at  top   but  very   massive   below, 

quarry  rock  (Connellsville) 40 

10.  Concealed    70 

11.  Red    shales,     with     limestone    nodules     containing  Concmaugh 

minute  fresh  water  fossils 20     Series . 

12.  Sandstone,  coarse,  soft,  pebbly,  .disintegrating  easily.  40     465' 

13.  Coaly  fire  clay 

14.  Concealed    50 

15.  Sandstone    20 

16.  Fire  clay  shales 5 

17.  Concealed  with  fossiliferous  limestone  and  reddish 

beds    _ 40 

18.  Sandstone,    probably    Mahoning,    very    massive    to 

level  of  Big  Sandy  River  at  mouth  of  Whites 
Creek,  just  below  Cyrus 30  ^ 

Total 529 

The  thickness  of  the  Conemaugh  beds  exposed  here  between 
the  Pittsburg  coal  and  the  Big  Sandy  River  at  the  mouth  of 
Whites  Creek,  just  below  Cyrus,  about  one  mile  south-east  from 
the  center  of  the  great  Appalachian  trough,  is  465  feet,  and  it 
is  probably  35  feet  more  down  to  the  base  of  the  Mahoning  sand- 
stone, if  No.  16  is  the  top  of  the  same,  thus  making  the  Conc- 
maugh series  at  least  500  feet  thick  at  the  Kentucky  line  instead 
of  300  as  some  geologists  have  reported. 

About  one  mile  and  a  half  below  Cyrus,  and  just  below  the 
53rd  Mile  Post  from  Naugatuck,  the  following  interesting  sec- 
tion is  exposed : 

Feet. 

1.  Sandstone,  massive,  much  weathered 60 

2.  Concealed  and  red  beds 70 

3.  Sandstone,   massive 20 

4.  Shales  and  concealed ~ JO 

.5.     Limy  sandstone,  fossilifcrotts 8 

0.     Shales,  dark  bluish 15 

r  coal,  slaty  2'     0" 

7.  Coal.  Brush  Creek  i  fire  clay  5     0 

[  coal,   slaty  1      0 

8.  Fire   clay   to   R.    R.   level 5 

n.     Shales  with  yellow  limestone  nodtilcs 5 

10.  Shales,  ^andy  wcatlicrinp;  reddish  at  liase 10 

11.  Clayey   shales  with  gray  limestone  nodules 5 
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Feet. 

12.  Sandstone,   shelly 5 

13.  Sandstone,  very  massive,  Mahoning 

The  portion  of  this  section  below  No.  8  extends  along  the 
railroad  track  for  several  hundred  feet. 

No.  5  is  probably  the  same  fossiliferous  horizon  seen  near 
the  base  of  the  section  at  Cyrus.  In  outcrop  it  looks  like  a  sand- 
stone, but  is  filled  with  fossil  Crinoidal  fragments,  species  of 
Productus,  Macrocheilus,  etc.  It  would  correspond  to  the  fossil 
sandstone  which  occurs  a  short  distance  above  the  Brush  Creek 
limestone  in  Garrett  County,  Maryland,  and  it  may  be  identical 
with  the  Pine  Creek  limestone,  the  interval  between  it  and  the 
Brush  Creek  coal  being  greatly  reduced. 

This  is  the  same  stratum  that  occurs  on  Twelve  Pole,  three 
miles  above  Ceredo  Station  on  the  N.  &  W.  R.  R.,  the  section 
of  which  is  given  near  the  bottom  of  page  279,  Vol.  II,  West 
Virginia  Geological  Survey.  The  four  feet  of  "sandy  limestone" 
in  the  Twelve  Pole  section  is  the  same  stratum  as  No.  5  in  the 
Big  Sandy  section. 

The  Brush  Creek  coal  seen  at  15  feet  below  the  fossiliferous 
sandstone  in  the  last  section  on  the  Big  Sandy  below  Cyrus, 
Wayne  County,  and  at  20^  feet  below  the  same  in  the  section 
referred  to  (in  Vol.  II)  on  Twelve  Pole,  crops  in  the  hills  just 
south  from  Kenova  Station,  and  there  we  get  an  opportunity  to 
finish  out  the  measurement  of  the  Conemaugh  series  begun  near 
Cyrus.  The  section  at  Kenova  is  as  follows  as  measured  by  the 
writer  with  aneroid  barometer : 

Ft.  In. 

1.  Sandstone,  massive,  pebbly  below 50        0 

2.  Concealed 10        0 

3.  Red    shales    with    much    limestone,    brecciated,    gray,    with 

fossils,  Spirorhis,  etc.,  fresh  water  forms 70  0 

4.  Sandstone  and  concealed 20  0 

5.  Coal,  blossom.  Brush  Creek 2  0 

6.  Fire  clay  and  concealed 20  0 

7.  Sandstone  (Mahoning)  massive,  coarse,  and  concealed  with 

coal  and  fire  clay  horizon  near  base 80        0 

8.  Sandstone,  very  massive  (Kenova),  pebbly  at  base 40%     0 

9.  Limestone,  yellow  silicious 1        o 

10.  Fire  clay,  sandstone  and  concealed 30        0 

11.  Coal,  probably  Middle  Kittanning ,  once  exposed  10-15  feet 

below  grade  of  the  N.  &  W.  R.  R.  at  Kenova 

According  to  these  correlations.  No.  5  of  the  above  section 
is  the  same  cod  horizon  as  that  in  the  section  near  the  53rd 
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Naugatuck  Alile  Post  below  Cyrus,  while  No.  7  is  the  stratum,  30 
feet  of  whose  top  is  visible  at  the  base  of  the  section  at  Cyrus, 
and  hence  as  the  fire  clay  horizon  at  the  base  of  No.  7  is  most 
probably  at  the  top  of  the  Allegheny  series,  there  would  be  at 
least  30  feet  to  add  to  the  465  feet  of  Conemaugh  at  Cyrus, 
making  it  515  feet  in  thickness,  while,  if  No.  8,  the  great  cliff 
of  massive,  pebbly  sandstone  which  crops  along  the  N.  &  W. 
R.  R.  at  Kenova,  should  prove  to  be  the  base  of  the  Conemaugh, 
then  40  feet  more  would  be  added,  making  a  total  of  555  feet. 
The  correlation^  however,  which  appears  most  plausible  in  view 
of  the  section  at  Coal  Grove  given  on  page  618,  only  six  miles 
distant  from  Kenova,  would  make  this  No.  11  coal  at  Kenova 
the  same  as  No.  12  of  the  Coal  Grove  section,  viz,  the  Middle 
Kittanning,  or  Hocking  Valley  seam  of  Ohio,  while  the  great 
cliff  rock  above,  with  its  conglomerate  mass  of  large  quartz  peb- 
bles at  its  base  would  represent  the  Freeport  sandstone  horizon. 
The  yellow  limestone  and  fire  clay  immediately  below  it  would 
correlate  with  the  Upper  Kittanning  horizon  or  Johnstoicn 
Cement  bed  of  Pennsylvania. 

The  three  fossiliferous  (marine)  limestones  of  the  Cone- 
maugh series  all  occur  in  the  same  hill  at  the  mouth  of  Robert- 
sons Run,  one-half  mile  below  Colfax,  Marion  County,  and  there 
the  writer  made  the  following  measurements : 

Ft.  In. 

1.  Sandstone,   massive % 

2.  Red  shales  and  concealed 50  0 

3.  Sandstone,    massive,    pebbly 20  0 

4.  Limestone,  (Ames)  and  limy  fossiliferous  shales 5  0 

5.  Concealed  with  gray  limestone  (Ewing),  red  beds  and  limy 

shales  in  lower  half GO  0 

6.  Concealed  and  red  shales SO  0 

7.  Li)ncstone,  Pine  Creek,  silicious,  fossiliferous 2  0 

8.  Sandstone,  flaggy  and  massive,  Buffalo -10  0 

0.     Shales,  dark  gray  with  I.  O.  nodules 20  0 

10.  Limestone,  Brush  Creek,  dark,  fossiliferous 0        6 

11.  Shales,  dark,  fossiliferous 3        0 

12.  Coal,    Brush    Creek 1        6 

gThis  is  a  very  important  section  since  it  reveals  the  presence 
and  stratigraphic  relations  of  these  three  important  "key"  rocks 
in  one  vertical  section  where  each  horizon  is  filled  with  marine 
fossils. 

The  Brush  Creek  coal  has  been  stripped  for  local  use  near 
the   road  at  the  motilh   r)f  Rribcrtsotis   Run,  and   rising  rapidly 
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south-eastward  it  gets  75  feet  above  the  Tygarts  Valley  River 
at  the  west  end  of  the  bridge  across  that  stream  just  above  Colfax 
where  both  it  and  its  overlying  limestone  and  dark  fossiliferous 
shales  are  finely  exposed  in  the  cutting  along  the  highway  ap- 
proach to  the  new  bridge. 

As  we  pass  up  the  Valley  River  from  Colfax  the  river  bears 
off  to  the  south-west  and  the  rocks  remain  nearly  level  along 
the  B.  &  O.  R.  R.  for  about  two  miles,  but  in  the  vicinity  of 
Hall's  Mill,  two  miles  and  a  half  above  Colfax,  the  strata  begin 
rising  rapidly  and  the  Mahoning  sandstone,  grayish  white,  coarse 
and  massive,  40  feet  thick,  comes  above  the  railroad  grade,  dis- 
closing immediately  beneath  it  the  representative  of  the  Upper 
Free  port  coal  with  the  following  section : 

Ft.      In. 

Sandstone.    Mahoning 40        0 

\  coal  1'  2"  1 
Coal,  Upper  Freeport  \  slate  0     2    V 1        7 

[ coal  0  3  J 
Fire  clay  and  sandy  shales 5        0 


This  little  coal  is  all  that  is  left  of  the  Upper  Freeport  bed 
along  the  Tygarts  Valley  River,  and  it  comes  about  100  feet 
below  the  Brush  Creek  limestone  and  its  underlying  coal  visible 
at  the  B.  &  O.  R.  R.  grade,  one  mile  below. 

The  Ames  limestone  and  its  included  fossil  fauna  is  fully 
described  on  pages  256  to  261,  Vol.  II,  while  its  underlying 
Harlem  coal  (Friendsville,  Crinoidal)  is  described  on  pages  261 
to  263  of  the  same  volume. 

Dr.  Jno.  J.  Stevenson  in  his  great  work  on  the  "Carbonifer- 
ous of  the  Appalachian  Basin",  page  348,  gives  priority  to  Dr. 
Newberry  in  naming  the  coal  which  lies  immediately  below  the 
Ames  limestone,  and  calls  it  the  Harlem,  coal,  so  that  this  name 
should  replace  ''Crinoidal"  and  "Friendsville",  terms  hitherto 
applied  to  the  rather  persistent  coal  bed  in  question.  A  sample 
of  this  coal  from  its  crop  in  the  hill  just  south  from  Newburg, 
Preston  County,  where  the  bed  is  20  inches  thick,  yielded  on 
analysis  -by  Hite  and  Grout  the  following  results : 
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Moisture     0.80 

Volatile    matter 27.78 

Fixed    carbon 54.54 

Ash    16.88 

Total 100.00 

Sulphur 1.77 

Phosphorus 0.005 

This,  like  the  analysis  of  the  Elk  Lick  coal,  shows  that  the 
coals  of  the  Conemaugh  series  above  the  horizon  of  the  Bakers- 
town  bed  are  all  high  in  ash  and  other  impurities. 

The  Conemaugh  series  in  the  northern  Panhandle  region  of 
the  State  is  described  in  detail  in  the  Detailed  Report  on  Ohio, 
Brooke  and  Hancock  Counties,  published  by  the  Survey  in  April, 
1907,  to  which  the  reader  is  referred,  and  where  the  Conemaugh 
series  is  found  to  have  a  thickness  varying  from  457  feet  as  de- 
termined by  Prof.  Grimsley  at  Wellsburg,  Brooke  County,  to 
553'  9"  as  determined  by  the  writer  in  the  diamond  drill  hole  put 
down  by  the  Wheeling  Board  of  Trade  at  Glenova,  Ohio  County. 

It  should  also  be  observed  that  the  coal  termed  "Mahoning" 
in  the  hills  at  New  Cumberland  is  most  probably  the  Brush  Creek 
bed  with  the  overlying  fossiliferous  horizon  either  absent  entirely 
or  else  separated  from  the  coal  by  50  to  60  feet  of  intervening 
strata. 


CHAPTER  VIII. 


THE  MONONGAHELA  SERIES. 

This  next  succeeding  series  of  coals,  limestones  and  'sand- 
stones above  the  Conemaugh  series  has  been  so  fully  described 
in  Volume  II,  pages  124  to  324,  that  it  is  only  necessary  here  to 
add  some  new  analyses  and  data  secured  since  the  publication 
of  the  volume  in  question,  to  which  the  reader  is  referred  for 
the  general  section,  and  detailed  structure  of  the  Monongahela 
series  in  the  several  districts  of  the  State.  The  analyses  given 
in  Vol.  II,  hov/ever,  will  be  repeated  here  for  the  convenience 
of  the  reader. 


THE  PITTSBURG  COAL. 

This,  the  most  valuable  and  important  coal  bed  in  the 
Appalachian  field,  is  described  at  length  in  Volume  II,  pages 
164  to  224.  Its  area  remaining  unmined  in  the  State  of  Penn- 
sylvania on  January  1st,  1908,  was  approximately  1,100,000 
acres,  and  West  Virginia  contains  about  the  same  amount.  The 
boring  operations  of  the  past  few  years  have  not  tended  to  in- 
crease the  area  of  this  celebrated  coal  bed  as  exhibited  on  the 
geological  map  of  the  State,  but  rather  to  restrict  the  same  still 
farther.  Some  diamond  drill  holes  put  down  in  Ritchie  County 
where  the  oil  well  drillers  had  reported  8  to  10  feet  of  Pittsburg 
coal  over  a  particular  region  found  the  supposed  coal  to  be  most- 
ly black  slate,  so  that  this  Ritchie  County  area  disappears  from 
the  new  map  which  the  Survey  has  just  published. 

The  following  table  of  thicknesses  and  other  data  concerning 
the  Pittsburg  coal  as  it  exists  in  the  Fairmont  region,  and  be- 
tween there  and  Clarksburg,  is  republished  from  Volume  II, 
pages  179  and  205  to  219  inclusive: 
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Name  of  Mine. 

u 

s 

p 

o 

P3 

o 

Butts. 

Rise. 

I 

1^ 

Ft.in.l 

Ft.in. 

Ft.in. 

Ft.in. 

1 

1       . 

Marion    

Pennois    

Anderson     ! . 

Highland   

3     6 
3     3 
3     3 
3     2 
3     4 

2  8 

3  0 
3     6 

2  6 

3  5 
3     0 
3     0 
3     2 
3     0 
3  114 
3     0 
3     2 
3"   2 
2     9 

2  8 

3  4 
3     6 
2     6 
2     0 
2     0 
2     0 

2  6 
1     1 
1     9 

1  7 

3  2 
3     6 
3     4 
3     5 

2  7 
2     6 
2     3 
2     0 
2     0 
2     9 

2  6 
none 

3  4 
3     5 
2     7 

2  24 

3  4 

2  10 

3  2 

0     91 
0     8i 
0     74 
0     41 
0     9 
0     81 
0     8 
0     84 
0     94 
0     8 
0  10 
0     64 
0  104 
0     9 
0     6| 
0     6 
0     84 
0     84 
0  lOi 
0     94 

0    04 
0    04 

0     94 

0  104 

0     6 
0  lOi 
0     1 
0     9 
0  10 
0     7 
0     1 
0     7 
0     1 
0     1 
0     9 
0     1 
0  10 

0    04 
0    04 

0     1 
0     1 

0     8 
0    14 
0    i4 
0    14 
0    14 
0    14 

0      1 

3  10 

4  3 
4     4 
4     7 
4     4 
4     4 
4     7 
4     4 
4     6 
4     0 

4  84 

5  0 

4  9 

5  1 

4  3 

5  0 
4     7 
4  10 

4  8 

5  0 
5     0 
5     0 
4     8 

4  8 

5  3 
5     14 
5     0 
4     0 

4  6 

5  0 
5     2 
5     2 

4  11 

5  0 

4  6 

5  1 

4  6 

5  2 
5     0 
5     2 
5     0 
5     8 

|5     0 
5     2 
4     4 
4     0 
4     0 
3  10 

8     li 
8     21 
8     24 
8     ll 
8     5 

7  8f 

8  3 
8     64 

7  94 

8  1 
S     64 
8     64 
8     94 
8  10 
8     9i 
8     6 
8     54 
8     64 
8     3i 
8     54 
8     44 
8     64 
7   111 
7     64 
7     9 
7  111 
7     7 

5  10 
7     1 

7  2 

8  5 

9  1 
8     4 
8     6 
7  10 
7     8 
7     7 
7     2^^ 

7  04 

8  0 

7  7 

6  4 

8  54 
8     84 

7  04 
7     1 
7    .--,4 

6  0 

7  7 

S.75 

S.r5l 

s.75 

S.77I 

S.75 

S.75 

S.75 

S.75 

S.75 

S.75 

S.75 

S.74 

S.74 

S.78 

S.77 

S.78 

S.75 

S.75 

S.79 

S.79 

S.78 

S.78 

S.78 

S.78 

S.78 

S.78 

S.75 

■S.78 

S.78 

S.78 

S.78 

S.764 

S.78 

S.78 

S.75 

S.78 

S.78 

S.78 

S.78 

S.78 

S.78 

S.78 

S.81  4 

s.80 

S.78 

S.78 

S.SO 

S.7S 

S.814 

°E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 

S.8 

S.8 

S.45 

S.56 

S.45 

S.45 

S.io' 

S.69 

S.69 

S.69 

S.59 

S. 

S.53 

\A^est 

S.15 

N.27 

N.784 

N.784 

West 

S.65 

S.SO 

S. 

S. 

East 
East 

N.60 
No.60 
N.60 
N.60 

East 
S. 
N. 
N.80 

S. "  " 

East 

N. 

N. 

S. 

S.45 
North 
East 
N.80 

°E. 
E. 
E. 
E. 
E. 
E. 

"'e. 

E. 
E. 
E. 
E. 

*'e. 

w. 

w. 

E. 

w. 
w. 

W. 

E. 

E. 
W. 

'  W. 
W. 
W. 
W. 

E. 
W. 
W. 

E. 

W. 
W. 

E. 

E. 

W. 

885 
950 
925 
925 

Middleton    

920 

Chiefton    

Hutchinson    

Enterprise    

Melrose    

890 
860 
900 
952 

Viropa    

952 

Riverdale    

908 

Harbert    

912 

Ovnsv    

923 

Krie    

1017 

Meadow   Brook 

Cook  C.  &  C.  Co 

Ehlen    

971 
965 
905 

Solon    

914 

Farnum    

1040 

Globe    

1033 

Pinnickinnick  No.  2.... 

Briar  Hill  No.  11 

Glen   Falls 

1050 
1045 
1027 

Perry    (Adamston)  .... 
Fairmore    

1085 
1062 

Waldo    

1109 

Wilsonburg    

1052 

O'Neil  No.  1 

1123 

O'Neil  No.  2 

1143 

Lydia   (Wolf  S.) 

Pinnickinnick  No.  1.... 
Despard  No.  2 

976 
1090 

Highland  No.  4 

Ocean    

1070 
1150 

Reynoldsville    

1098 

Dixie    

1100 

I^ynch    

1097 

Two   Lick 

1090 

West   Fork 

1140 

Cork  near  Mt.  Clare... 
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The  analyses  of  the  Pittsburg  coal,  made  by  Prof.  Hite  and 
his  assistants,  Miss  R.  L.  Norris  and  E.  S.  Stalnaker,  as  pub- 
hshed  in  Vol.  II,  pages  205  and  206,  are  as  follows : 

ANALYSES   OF  THE   PITTSBURG   COAL. 


Analyses 

Nos  Mois.  V.  M.  F.  C.  Ash  Total  Sul.  Phos.  B.T.U. 

Pr.  C.  Pr.  Ct.  Pr.  Ct.  Pr.  Ct.  Pr.C.  Pr.  C  Pr.  Ct. 

1  0.95  37.45  51.59  10.01  100  4.25  0.012    

2  0.63  39.42  50.63  9.32  100  4.43  0.012    

3  0.78  35.18  53.53  10.51  100  4.47  0.007    

4 1.44  37.32  51.36  9.88  100  3.41  ,  0.0105   

5  0.58  40.19  50.66  8.57  100  3.98  0.005    

6  0.58  40.65  50.86  7.91  100  3.32  0.0095   

7  0.90  40.69  53.65  4.76  100  3.02  0.0065   

8  1.07  39.40  52.03  7.50  100  2.97  0.0045   

9  0.97  41.15  50.88  7.00  100  3.67  0.0025   

10  0.69  39.40  50.35  9.56  100  4.29  0.0045   

11  1.34  40.98  50.04  7.64  100  4.66  0.0045   

12  1.07  41.11  49.73  8.09  100  4.16  0.004    

.13  1.08  40.05  52.22  6.65  100  3.51  0.005  13949 

14  1.40  34.16  56.99  7.45  100  2.88  0.013    

15  0.87  37.10  54.04  7.99  100  3.13  0.007    

16  0.46  34.69  58.89  5.96  100  1.46  0.0045  14143 

17  0.55  34.26  58.91  6.28  100  1.97  0.005    

18  0.80  36.21  57.93  5.06  100  1.71  0.040    

19  0.51  36.68  56.26  6.55  100  1.54  0.007    

20  0.44  35.98  57.58  6.00  100  2.02  0.0195   

21  0.39  35.38  56.42  7.81  100  0.71  0.0215   

22  0.47  37.54  54.91  7.08  100  1.72  0.010    

23  0.46  35.89  55.87  7.78  100  1.73  0.028    

24  0.33  37.47  56.31  5.89  100  1.30  0.005    

25  0.70  36.75  55.80  6.75  100  1.62  0.012    

26  0.89  36.58  55.56  6.97  100  1.48  0.007    

27  1.18  37.13  56.67  5.02  100  0.73  0.003    

28  0.74  36.87  54.47  7.92  100  0.62  0.004    

29  0.99  36.53  57.81  4.67  100  0.70  0.012    

30  0.55  35.39  58.45  5.61  100  0.86  0.008    

31  0.76  36.50  58.17  4.57  100  1.06  0.029    

32  0.81  36.87  56.69  5.63  100  0.76  0.015    

33  0.69  37.03  56.21  6.07  100  1.65  0.008    

34  0.79  37.01  55.85  6.35  100  L.IO  0.037    

35  0.81  36.42  58.29  4.48  100  0.70  0.0029   

36  0.93  35.78  58.02  5.27  100  0.82  0.0097   

37  0.88  37.34  54.94  6.84  100  1.22  0.008    

jks 0.58  38.24  55.76  5.42  100  1.71  0.0019  14332 

39  0.74  38.97  54.23  6.06  100  1.76  0.01     

40  1.01  38.65  54.03  6.31  100  2.61  0.004    

41  0.83  38.64  55.04  5.49  100  2.13  0.017  14213 

42  0.85  38.84  54.39  5.92  100  1.67  0.010    

43  0.87  38.58  54.66  5.89  100  2.02  0.006    

44  0.83  39.78  52.56  6.83.  100  3.43  0.026    

45  0.64  38.71  54.18  6.47  100  2.88  0.021    

46  ' 0.81  38.90  54.70  5.59  100^2.61  0.021    
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Analyses 

Xos  '  Mois.  V.  M.  F.  C.  Ash  Total 

Pr.  C.  Pr.  Ct.  Pr.  Ct.  ?r.  Ct.  Pr.C. 

47     1.07  38.03  53.71  7.19  100 

48     0.99  39.33  54.06  5.62  100 

49     1.03  39.24  52.53  7.20  100 

50     0.54  38.40  54.75  6.31  100 

51     0.65  38.36  55.25  5.74  100 

52     0.44  39.27  54.71  5.58  100 

53     0.85  38.68  54.22  6.25  100 

54     0.93  40.42  52.20  6.45  100 

55     0.80  39.57  52.71  6.92  100 

56     0.99  39.28  52.45  7.28  100 

57     0.73  38.41  53.08  7.78  100 

58     0.65  38.39  52.20  8.76  100 

59     0.78  40.12  50.15  8.95  100 

60     0.97  37.81  55.78  5.44  100 

61    1.01  39.72  52.81  6.46  100 

62     0.85  41.39  51.87  5.89  100 

63     0.88  40.66  51.93  6.53  100 

64     0.54  39.70  52.63  7  13  100 

65     0.77  41.37  51.93  5.93  100 

66     0.54  41.01  52.88  5.57  100 

67     /.  .  .  0.76  40.65  52.01  6.58  100 

68     0.71  39.14  53.96  6.19  100 

69     0.28  40.11  52.77  6.84  100 

70     0.50  40.36  53.94  5.20  100 

71     0.58  40.03  53.08  6.31  100 

72     1.51  38.09  54.87  5.53  100 

73     0.37  36.96  54.19  8.48  100 

74     0.31  38.00  53.64  8.05  100 

75     0.35  37:99  55.71  5.95  100 

76     0.51  36.71  56.30  6.48  100 

77     0.66  35.29  58.90  5.15  100 

78     0.47  37.60  56.82  5.11  100 

79     0.58  37.95  55.71  5.76  100 

80     0.71  37.64  56.25  5.40  100 

81     -0.74  37.01  53.41  8.84  100 

82     1.01  40.99  48.34  9.66  100 

83     1.16  40.74  50.60  7.50  100 

84     1.00  40.51  50.40  8.09  100 

85     1.30  41.41  50.39  6.90  100 

86     1.87  39.25  45.93  12.95  100 

87     1.96  41.29  46.58  10.17  100 

88     1.77  39.50  50.58  8.15  100 

89     1.83  42.47  44.03  11.67  100 

90     0.71  43.63  46.49  9.17  100 

91      1.31  38.78  50.10  9.81  100 

92      2.82  36.94  48.64  11.60  100 

93     2.80  39.79  49.91  7.50  100 

94      1.59  39.44  52.62  6.35  100 

95     2.07  38.08  51.10  8.75  100 

AvoraLT'     0.89  38. .'-2  53.55  7.01  lOO        :.M8      0.01;.' I 


Sul. 

Phos. 

B.T.U. 

Pr.C. 

Pr.  Ct. 
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LOCATIONS  OF  MINES  FROM  WHICH  SAMPLES  OF 

PITTSBURG  COAL  WERE  TAKEN  FOR 

ANALYSIS. 

Sample 
No. 

1  Gilchrist  mine,  one  mile  north  of  Lazearville,  Brooke  County. 

2  Wellsburg  mine,  one-half  mile  south  of  Wellsburg,  Brooke  County. 

3  Big  Four  mine,  two  and  one-quarter  miles  south  of  Wellsburg,  Brooke 

County. 

4  Richland  mine,  three  miles  north  of  Wheehng,  Ohio  County. 

5  Whitaker  mine,  East  Wheeling,  Ohio  County. 

6  McKinley  mine.  East  Wheeling,  Ohio  County. 

7  Jochlum  mine.  East  Wheeling,  Ohio  County. 

8  Manchester  mine,  East  Wheeling,  Ohio  County. 

9  Elm  Grove  mine,  near  Elm  Grove,  Ohio  County. 

10  Boggs  Run  mine,  near  Benwood,  Marshall  Count3^ 

11  Benwood  mine,  near  Benwood,  Marshall  County. 

12  Glendale  mine,  near  Glendale,  Marshall  County. 

13  Movmdsville  mine,  near  Moundsville,  Marshall  County. 

14  Garlow  mine,  on  Robinson  Run,  Monongalia  County. 

15  Jasper  Stone  mine.  On  Robinson  Run,  Monongalia  County. 

16  Beechwood  mine,  about  half  way  between  Morgantown  and  Fairmont, 

and  in  Monongalia  County. 

17  Opekiska  mine,  eleven  miles  north-east  of  Fairmont,  Marion  County. 

18  Murray  mine,  ten  miles  north  of  Fairmont,  on  the  F.,  M.  &  P.  R.  R. 

19  Montana  mine,  six  miles  north  of  Fairmont,  on  the  F.,  M.  &  P.  R.  R. 

20  Aurora  mine,  two  miles  west  of  Fairmont,  Marion  County. 

21  Chatham  shaft  No.   1,  one-fourth  mile  east  of  Farmington,   Marion 

County. 

22  Shaft  mine,  near  Fairmont,  on  Wheeling  Division  of  B.  &  O.  R.  R. 

23  New  England  mine,  at  Watson,  two  miles  south  of  Fairmont,  on  B.  & 

O.  R.  R. 

24  Gaston  mine,  at  Watson,  Marion  County. 

25  Monongah  No.  6  mine,  at  Monongah,  six  miles  south  of  Fairmont, 

on  M.  R.  Branch  of  B.  &  O.  R.  R. 

26  Monongah  No.  2  mine,  on  east  side  of   railroad,  600  feet  south  of 

Monongah. 

27  Monogah   No.   3  mine,   on   east  side  of  railroad,  one  mile  south   of 

Monongah. 

28  Marion  mine,  one-fourth  mile  south  of  Everson,  which  is  eight  miles 

south  of  Fairmont,  and  in  Marion  County. 

29  Pennois  mine,  one-fourth  mile  north  of  Everson. 

30  King  mine,  at  Kingmont,  about  three  miles  south  of  Fairmont. 

31  Anderson  mine,  at  Anderson,  about  nine  miles  south  of  Fairmont. 

32  Highland  mine,  on  east  side  of  railroad,  500  feet  south  of  station. 

33  Middleton  mine,  at  Middleton,  one-fourth  mile  soiith  of  Highland. 

34  Chiefton  mine,  at  Chiefton,  ten  miles  south  of  Fairmont. 

35  Same  name  and  place,  (bottom  coal  of  vein). 

36  Chiefton  mine,  on  east  side  of  railroad. 

37  Hutchinson  mine,  at  Hutchinson,  twelve  mines  south  of  Fairmont. 

38  Enterprise  mine,  at  Enterprise,  thirteen  miles  south  of  Fairmont. 

39  Riverdale  mine,  one-fourth  mile  north  of  Shinnston,  which  is  fifteen 

miles  south  of  Fairmont. 

40  Briar  Hill  mines,  Nos.  5  and  7,  one-fourth  mile  below  Gypsy,  which  is 

twenty-one  miles  south  of  Fairmont. 

41  Briar  Hill  No.  6  Maulsby  mine,  about  three-fourths  mile  above  Gypsy. 
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Sample 
No. 

42  Ehlen  mine,  at  mouth  of  Shinn's  Run,  near  Shinnston. 

43  Solon    mine,    one-half    mile    south    of    Shinnston,    on    M.    R.    Branch 

B.  &  O. 

44  Farnum  mine,  at  Farnum,  six  miles  north  of  Clarksburg,  on  the  M. 

R.  branch  of  the  B.  &  O.  R.  R. 

45  Globe  mine,  at  Farnum,  on  south  side  of  railroad. 

46  Pinnickinnick  mine,  No.  2,  at  Glenns  Falls,  Harrison  County. 

47  Briar  Hill  mine.  No.  11,  about  two  miles  north  of  Clarksburg,  Harri- 

son County. 

48  Glenn  Falls  mine,  about  two  miles  north  of  Clarksburg. 

49  Erie  mine,  six  miles  north  of  Clarksburg,  on  Short  Line  R.  R., 

50  Columbia  or  Highland  mine,  No.  4,  two  and  one-half  miles  east  of 

Clarksburg. 

51  Ocean  or  Highland  mine.   No.   5,   three  and   one-half  miles   east  of 

Clarksburg. 

52  Perr>'  No.  1  mine,  near  Adamston,  one  mile  north  of  Clarksburg. 

53  Fairmore  mine,  near  Adamston. 

54  Waldo  mine,   one-half  mile  east  of  Wilsonburg,  which  is  four  miles 

west  of  Clarksburg,  on  the  Parkersburg  branch  of  the  B.  &  O. 
"  R.  R. 

55  Wilsonburg  mine,  at  Wilsonburg,  opened  in  1872. 

56  Lydia  mine,  at  Wolf  Summit,  about  seven  miles  west  of  Clarksburg. 

57  Pinnickinnick  No.  1  mine,  one  mile  east  of  Clarksburg,  on  the  B.  & 

O.  R.  R. 

58  Despard  No.  2  mine,  about  two  miles  east  of  Clarksburg. 

59  Meadow  Brook  mine,  at  Meadow  Brook,  nine  miles  north  of  Clarks- 

burg. 

60  Cooke  Coal  and  Coke  Company  No.  1  mine,  on  Simpson's  Creek,  in 

Harrison  County,  about  one  mile  south  of  Meadow  Brook. 

61  Reynoldsville  mine,  at  Reynoldsville,  Harrison  County. 

02     O'Neil  No.  1  mine,  at  O'Neil,  Harrison  County,  on  the  B.  &  O.  R.  R. 

63  O'Neil  No.  2  mine,  at  O'Neil,  Harrison  County,  on  the  B.  &  O.  R.  R. 

64  Melrose  mine,  one-half  mile  north  of  Viropa,  Harrison  County. 

65  Viropa  mine,  on  east  side  of  railroad  at  Viropa. 

66  Dixie  mine,  one  mile  from  Clarksburg,  on  east  side  of  railroad,  near 

Monticello. 

67  Lynch  mine,  six  miles  south  of  Clarksburg,  on  the  W.  Va.  &  P.  R.  R. 

68  Two-Lick  Mine,  six  miles  south  of  Clarksburg,  on  the  W.  Va.  &  P. 

R.  R. 

69  West  Fork  mine,  at  Mt.  Clare,  Harrison  Count}',   on  the  W.  Va.  & 

P.  R.  R. 

70  Cork  mine,  at  Mt.  Clare,  eight  miles  south  of  Clarksburg. 

71  Interstate  No.  2  mine,  near  Mt.  Clare,  eight  miles  south  of  Clarks- 

burg. 

72  Interstate  No.  1  mine,  one-half  mile  south  of  Mt.  Clare. 

73  Foster  mine,  six  miles  west  of  Grafton,  Taylor  Count  v,  on  the  B.  & 

O.  R.  R. 

74  New  York  mine,  at   Simpson,    Taylor   County,   seven   miles   west   of 

Grafton. 

75  T.  B.  Davis  mine,  at  Simpson,  on  south  side  of  railroad. 

76  Flcmington  Nos.  2  and  4  mines,  at  Flemington,  Taylor  County,  north 

of  B.  &  O.  R.  R. 

77  Sanrl  Lick  mine,  at  Sand  Lick,  Taylor  County. 

78  Tyrconnell  mine,  at  Roscmont,  Taylor  County. 

79  Rosemont  mine,  at  Roscmont,  Taylor  County. 

80  West  Opening  mine,  at  P.crryhurg.  Barbour  County. 

81  South  Opening  mine,  at  Berryliurg,  Barbour  County. 
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Sample 
No. 

82  James  Rooney  mine,  at  Vadis,  Lewis  County. 

83  W.  J.  Clovis  mine,  on  Bear  Run,  Gilmer  County. 

84  Ellis  mine,  on  Coal  Run,  tributary  to  Big  Ellis,  Gilmer  County. 

85  George  Nutt  mine,  on  left  prong  of  Middle  Fork  of  Copen  Run,  Gil- 

mer County. 

86  Hope  mine,  one-half  mile  south  of  Mason  City,  Mason  County. 

87  Beech  Grove  mine,  one-half  mile  south  of  Mason  City,  Mason  County. 

88  Klondike  mine,  one  and  one-fourth  miles  above  Mason  City. 

89  INlew  Castle  mine,  at  West  Columbia,  Mason  County. 

90  Camden  No.  1  mine,  at  Spilman,  Mason  County. 

91  Mason  City  mine,  one  and  one-half  miles  above  Mason  City,  Mason 

County. 

92  Jackson  Furnace  mine,  at  Hartford,  Mason  County. 

93  Hartford  mine,  at  Hartford,  Mason  County. 

94  Plymouth  mine,  one  mile  north-east  of  Plymouth,  Putnam  County. 

95  Raymond  City  mine,  two  and  one-half  miles  north-east  of  Raymond 

City,  Putnam  County. 

The  average  results  of  all  these  analyses  give  in  round 
numbers,  moisture  1  per  cent.,  volatile  matter  38^,  fixed  carbon 
53^,  ash  7,  sulphur  3-|,  and  phosphorus  one-hundredth  part  of 
1  per  cent.  These  figures  give  the  average  for  the  coal  over  the 
entire  State,  but  as  some  districts  are  higher  in  sulphur,  ash  and 
volatile  matter  than  others,  the  average  has  also  been  computed 
by  districts.  In  this  computation  the  mines  on  the  Monongahela 
and  Little  Kanawha  waters  have  all  been  included  in  one  district ; 
the  mines  on  the  Ohio  River  in  Mason  County  make  a  second 
group;  those  on  the  Great  Kanawha  in  Putnam  County,  a  third 
and  those  along  the  upper  Ohio  in  Marshall,  Ohio  and  Brooke 
Counties,  a  fourth.  As  thus  arranged  by  districts  the  results  are 
as  follows : 

Mois. 
Fairmont  and  Clarksburg.0.75 
Brooke,    Marshall     and 

Ohio     0.93 

Mason    County 1.88 

Raymond   and   Plymouth.  .1.83 

An  inspection  of  this  table  of  averages  will  show  that  the 
coal  from  the  Fairmont-Clarksburg  district  stands  first  in  the 
order  of  excellence,  Putnam  County  second,  Wheeling  third,  and 
Mason  County  fourth,  or  last,  on  account  of  its  high  percentage 
of  ash  and  moisture. 

Of  course  some  of  these  analyses  given  will  prove  too  high 
in  sulphur,  and  some  too  low  for  the  average  of  the  respective 
mines  from  which  the  samples  were  taken,  but  this  could  not  be 
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avoided  without  undertaking  the  analysis  of  a  greater  number 
of  samples  from  each  mine  than  the  resources  of  the  Survey 
would  permit,  but  as  the  coal  has  been  carefully  sampled,  and 
accurately  analyzed  from  a  large  number  of  mines  in  the  same 
region,  it  is  concluded  that  the  general  average  of  all  will  fairly 
represent  the  composition  of  the  coal. 

The  chemical  work  of  the  Survey  has  very  fortunately  been 
supplemented  and  checked  by  the  vastly  more  extensive  and  elab- 
orate analytical  work  of  the  chemical  department  of  the  Fairmont 
Coal  Company.  Through  the  courtesy  of  Mr.  L.  L.  Malone,  the 
General  Manager  of  that  corporation,  and  the  kindness  of  IN'Ir. 
Frank  Haas,  its  Chief  Chemist,  the  Survey  is  enabled  to  present 
these  highly  instructive  and  useful  results  in  the  following  tables : 

BOTTOM.  MIDDLE.               TOP. 

Mine.                                        Ash.  Sul.  Ash.  Sul.  Ash.  Sul. 

Shaft     5.94  2.48  9.12  2.55  17.04  5.19 

Anderson     6.50  1.38  4.05  1.14  15.15  2.19 

Enterprise    6.42  1.26  6.40  1.70  14.74  3.20 

Monongah   No.  3 6.40  2.48  7.45  3.25  12.65  4.07 

Chiefton     6.05  1.03  9.85  1.55  11.50  3.88 

Harbert    6.80  3.07  8.60  3.54  14.25  5.32 

Ocean    4.68  1.89  7.68  3.43  17.18  3.07 

"The  dividing  line  between  the  middle  coal  and  the  top  coal  is  not 
clearly  marked  and  it  is  probable  that,  if  the  facts  had  been  suspected  and 
more  care  taken  in  making  the  separation,  the  middle  coal  would  have 
been  found  more  uniform  and  lower  in  ash  and  sulphur,  while  the  top  coal 
would  have  been  more  uniformly  bad. 

"In  the  table  of  average  analyses  given  below,  all  mines  are  arranged 
in  order  from  Beechwood,  the  mine  farthest  down  the  river,  up  to  the 
headwaters  of  the  West  Fork: 


Mine.                                  Mois.  V.  M. 

Beechwood    1.56  35.39 

Murray    1.44  35.82 

Luther    1.40  35.61 

Montana    1.20  35.49 

Aurora    1.58  35.57 

Stafford    1.14  35.04 

Federal     1.35  35.65 

Chatam   1.63  35.74 

Shaft    1.39  36.63 

O'Donnel    1.61  35.41 

Gaston    1.25  37.61 

New  KnRland 1.37  36.29 

MononRah    No.    6 1.34  35.48 

.MonnuKah    No.    .'> 1 .73  35.88 

Monongah    No.   2 1.45  36.29 


E.G. 


Ash.      Sul.      B.T.U. 


56.18 

6.87 

1.86 

14138 

56.82 

5.92 

2.07 

14281 

56.37 

6.42 

2.01 

14216 

56.30 

7.00 

2.05 

14151 

55.79 

7.06 

1.99 

14090 

55.94 

7.88 

1.52 

14085 

55.09 

7.91 

1.74 

14021 

55.99 

6.64 

0.92 

14256 

54.31 

7.67 

2.46 

13969 

56.13 

6.85 

2.77 

14028 

53.77 

7.37 

2.49 

14044 

55.36 

6.98 

2.02 

14132 

55.70 

7.48 

2.01 

14059 

56.42 

5.97 

0.97 

14356 

55.48 

6.7S 

1.85 

14171 
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Mine.  Mois.      V.M.         F.C.         Ash.        Sul.     B.T.U. 

Monongah   No.   3 1.56 

Anderson   1.78 

Highland    L39 

Middleton   1.62 

Chief  ton   1.64 

Hutchinson    1.82 

Enterprise    1.62 

Melrose    1.37 

Viropa    1.09 

Riverdale    ...1.27 

Ehlen    1.60 

Solon    1.45 

Harbert   1.60 

Gypsy    1.31 

Maulsby   , .'" 1.07 

Meadow    Brook 1.18 

Globe    1.45 

Farnum    1.54 

Glen   Falls 1.46 

Dunham    ._ 1.61 

Pinnickinnick    1.53 

Columbia    1.35 

Ocean    1.43 

Colonial    1.34 

Rosemont    1.11 

Flemington    1.20 

Wilsonburg    1.89 

O'Neil   No.   1 1.35 

O'Neil   No.   2 1.36 

Wolf    Summit 1.48 

Dixie   1.35 

Lynch    1.23 

Two  Lick 1.70 

West  Fork 1.55 

Interstate   1.27 

Berryburg    0.68 

Average    1.43         37.47         53.83         7.27         2.59         14014 


37.34 

53.29 

7.81 

2.71 

13892 

36.01 

56.34 

5.87 

1.34 

14321 

35.17 

57.13 

6.31 

1.23 

14326 

36.21 

55.82 

6.35 

L35 

14270 

35.75 

54.30 

8.31 

1.74 

13914 

36.66 

54.23 

7.29 

1.46 

14078 

36.79 

54.44 

7.15 

1.94 

14076 

37.41 

51.85 

9.37 

3.72 

13559 

39.22 

52.62 

7.07 

2.91 

14058 

37.42 

52.72 

8.59 

2.91 

13791 

38.62 

51.34 

8.44 

3.26 

13720 

37.93 

52.23 

8.39 

2.97 

13788 

38.74 

51.93 

7.73 

3.35 

13825 

39.36 

50.95 

8.38 

3.71 

13725 

38.74 

52.87 

7.32 

2.63 

14065 

39.99 

51.83 

7.00 

3.18 

14024 

38.97 

53.30 

6.28 

2.65 

14156 

38.68 

52.87 

6.91 

3.24  * 

13974- 

37.94 

53.25 

7.35 

3.19 

13924 

36.66 

53.77 

7.96 

2.81 

13849 

38.01 

53.53 

6.93 

2.59 

14048 

37.76 

53.23 

7.66 

2.57 

13964 

36.26 

54.74 

7.57 

2.96 

13921 

36.85 

55.74 

6.07 

2.42 

14233 

36.90 

55.88 

6.11 

2.47 

14257 

36.90 

54.11 

7.79 

3.08 

13908 

38.46 

50.23 

9.42 

4.52 

13377 

40.65 

49.47 

8.53 

3.52 

13717 

40.98 

51.15 

6.51 

3.29 

14060 

40.20 

51.04 

7.28 

3.92 

13846 

40.48 

51.23 

6.94 

3.92 

13920 

40.54 

50.79 

7.44 

3.72 

13884 

38.60 

53.25 

6.45 

2.67 

14089 

39.20 

53.19 

6.06 

2.87 

14149 

39.39 

51.92 

r.42 

3.51 

13905 

38.60 

53.09 

7.63 

3.06 

14017 

"The  moisture  column,  while  it  shows  a  considerable  variation,  does 
not  follow  any  regular  change  from  the  northern  end  to  the  south.  High 
and  low  averages  are  of  only  local  occurrence  and  the  normal  percentage 
is  regained  in  the  following  mine.  The  Volatile  Matter  gradually  in- 
creases from  thirty-six  per  cent,  at  the  northern  end  to  nearly  forty  per 
cent,  at  the  southern.  The  increase  is  due  partly  to  a  greater  percentage 
of  Volatile  Sulphur  in  coal  around  the  Clarksburg  end  than  in  the  north- 
ern end  of  the  field. 

"Just  what  relative  quantity  of  Volatile  or  organic  sulphur  exists  in 
the  total,  has  not  been  determined.  The  Fixed  Carbon  follows  inversely 
the  change  suffered  by  the  Volatile  Matter.  The  Ash  is  fairly  constant 
and  such  variations  as  exist  are  in  nearly  every  case  caused  or  accom- 
panied by  variations  in  the  sulphur.  The  sulphur  is  very  erratic,  varying 
from  three-fourths  of  one  per  cent,  to  nearly  four  per  cent. 

"Efforts  to  indicate  the  cause  or  indications  of  high  sulphur  coals  met 
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with  failure.  All  the  theories  of  the  practical  miner,  such  as  heavy  cover, 
local  basins  or  depressions  in  the  seam  and  even  the  effect  of  water  courses, 
failed  to  throw  any  light  on  the  subject.  There  are  areas  which  can  be 
well  defined  as  development  continues  that  are  practically  uniform  and 
low  in  sulphur. 

"Of  the  three  kinds  of  sulphur  in  coal  the  inorganic,  or  that  combined 
as  sulphide  of  iron,  furnishes  the  greater  quantity.  This  is  indicated  by 
the  comparatively  high  iron  content  in  the  ash.  The  sulphates  furnish  but 
a  small  quantity  and  this  is  mostly  from  the  sulphate  salts,  which  are 
deposited  between  the  joints  of  the  coal  by  the  water  percolating  through 
the  stratifications  above,  charging  itself  with  lime  and  magnesia  carbonate, 
which  in  part  changes  to  sulphate  when  in  contact  with  the  sulphides  in 
the  coal.  There  is,  however,  but  a  small  amount  that  suffers  from  this 
change.  It  has  been  found  that  by  far  the  most  of  the  white  scaly  mater- 
ial, so  common  in  this  coal,  is  either  carbonate  of  lime  or  magnesia. 

"The  segregated  masses  of  sulphide  of  iron,  known  as  sulphur  balls, 
are  found  in  nearly  all  of  the  mines  of  this  coal.  Their  frequency  occurs 
in  proportion  to  the  sulphur  in  the  coal  proper.  In  such  of  the  mines  as 
run  less  than  one  per  cent,  sulphur,  they  are  comparatively  rare,  while  in 
coals  of  three  or  four  per  cent,  sulphur,  they  are  most  abundant.  It  ap- 
pears that  four  per  cent,  is  the  point  of  saturation  of  this  coal,  if  such  a 
term  can  be  applied  to  a  solid  body,  and  all  over  this  amount  is  segregated 
in  these  masses.  An  analysis  of  a  sulphur  ball  shows  that  the  sulphur 
and  iron  are  in  such  combination  as  is  equivalent  to  the  bisulphide  or 
pyrite  form.  These  masses  go  to  pieces  very  rapidly  when  exposed  to 
atmospheric  agencies.  The  pyrite  changes  to  sulphate  of  iron  and  disap- 
pears as  a  soluble  compound,  leaving  a  soft,  pasty  and  sooty  material  be- 
hind. This  action  was  shown  in  the  coking  of  some  slack  which  had  been 
exposed  on  a  dump  for  several  years.  The  resulting  coke  had  an  ash  con- 
tent of  seven  to  eight  per  cent,  and  sulphur  one  per  cent.,  while  the  coal 
as  taken  out  of  the  mine  would  show  eleven  per  cent,  ash  and  two  per 
cent  sulplmr. 

"In  coking,  about  one-half  the  sulphur  is  volatilized ;  this  factor  is 
variable  to  some  extent,  depending  on  the  total  sulphur  present ;  for  all 
coals  containing  over  one  and  one-half  per  cent,  sulphur  the  factor  will 
hold.  Roughly,  if  the  sulphur  in  coal  is  multiplied  by  eight-tenths,  it  will 
give  the  sulpluir  in  the  resulting  coke. 

"The  calorific  value  of  coal  in  this  country,  where  fuel  is  abundant 
and  cheap,  has  not  been  considered  important  until  within  recent  years. 
At  the  present  time,  as  the  practical  man  is  taking  this  into  account,  the 
tendency  is  to  ovcrcslimatc  and  exaggerate  the  relative  value  of  the 
various  coals. 

"The  following  table  gives  a  comparison  between  average  Fairmont 
roal  and  average  samples  of  Pocahontas,  New  River,  and  Kanawha  coals : 
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Relative 
COALS  .     Mois.      V.  M.       F.  C.        Ash.       Sul.      B.T.U.  Value 

New    River 1.61         27.16         67.54         3.69         0.68         14976         100 

Pocahontas    0.73         18.10         74.52         6.65         0.59         14588  97 

Kanawha    0.89         32.61         60.10         6.40         1.03         14349  96 

Fairmont    1.50         36.70         54.80         7.00         2.10         14100  94 

"An  average  elementary  analysis  of  the  coal  of  this  region  cannot  be 
given  at  this  time  for  lack  of  sufficient  data.  From  some  boiler  tests,  in 
which  elementary  analyses  were  reported,  made  on  Fairmont  coal  in  1900 
by  Professors  Lord  and  Hitchcock,  of  Columbus,  Ohio,  an  average  ele- 
mentary analysis  has  been  calculated.  The  tests  referred  to  were  on  five 
coals  from  different  parts  of  the  field  and  samples  taken  from  car  lots. 

"The  Carbon-Available  Hydrogen  ratio  was  practically  constant,  show- 
ing no  great  change  in  the  ultimate  composition  of  the  coal.  The  ele- 
mentary analysis,  which  may  be  considered  as  fairly  representative  of  the 
field,  is  as  follows : 


Carbon 

Hydrogen 

Oxygen 

Nitrogen 

Sulphur 

Ash 

77.00 

5.52 

6.82 

1.56 

2.10 

7.00 

"The  question  is  frequently  asked :  'How  much  water  will  Fairmont 
coal  evaporate  per  pound  of  coal?'  An  answer  cannot  be  given  unless 
curtailed  with  suppositions  or  conditions.  The  B.  T.  U.,  as  given,  shows 
the  heat  that  the  coal  will  deliver  if  the  coal  is  completely  burned,  inde- 
pendent of  how  the  coal  is  fired,  or  the  kind,  make  or  condition  of  the 
boiler.  With  a  theoretical  boiler,  a  coal  with  14100  B.  T.  U.  will  evaporate 
14.6  pounds  of  water  from  and  at  212  degrees  Fahrenheit.  Since  neither 
the  methods  of  firing  are  perfect,  nor  the  absorption  of  boilers  complete, 
the  above  theoretical  figure  is  never  reached  and  seldom  ever  approached. 
Some  few  plants  with  modern  appliances  for  automatic  firing  and  boilers 
of  special  design  and  construction  have  been  able  to  extract  eighty  per 
cent,  of  the  heat  in  the  coal  and  deliver  it  in  available  steam.  In  other 
.words,  they  have  attained  an  efficiency  of  eighty  per  cent.  Such  perform- 
ances are  very  rare  and  seventy-five  per  cent,  might  be  called  the  best 
practice,  while  seventy  per  cent,  would  be  very  good,  sixty-five  per  cent,  the 
average  and  sixty  per  cent,  the  common  practice  in  smaller  plants. 

"With  80  per  cent  efficiency  Fairmont  coal  will  evaporate  11.68  pounds 
water  from  and  at  212  degrees  F. 

"With  75  per  cent,  efficiency  Fairmont  coal  will  evaporate  10.95  pounds 
water  from  and  at  212  degrees  F. 

"With  70  per  cent,  efficiency  Fairmont  coal  will  evaporate  10.22  pounds 
water  from  and  at  212  degrees  F. 

"With  65  per  cent,  efficiency  Fairmont  coal  will  evaporate  9.49  pounds 
water  from  and  at  212  degrees  F. 

"With  60  per  cent,  efficiency  Fairmont  coal  will  evaporate  8.76  pounds 
water  from  and  at  212  degrees  F. 

"Now  comparing  New  River,  Pocahontas,  and  Kanawha  with  Fair- 
mont, we  have  the  following  table : 
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COALS.                     80  per  ct.  75  per  ct.  70  per  ct.  65  per  ct.  60  per  ct. 

New   River 12.40             11.63  10.85  10.08            9.30 

Pocahontas    12.08             11.33  10.57  9.83             9.06 

Kanawha    11.89             11.14  10.40  9.66             8.91 

Fairmont    11.68             10.95  10.22  9.45             8.76 

"Under  the  ordinary  method  of  firing,  Fairmont  coal  is  known  as  a 
smoking  coal.  While  smoking  qualities  are  to  a  considerable  extent  in- 
herent to  the  coal,  yet  it  can,  to  a  very  great  extent,  be  controlled,  and  iii 
some  cases  entirely  overcome.  The  modern  contrivances,  known  as  smoke 
consumers,  are  very  effective  in  their  action  on  this  coal  and  in  smaller 
plants,  where  extensive  contrivances  for  this  purpose  are  unwarranted,  a 
care  in  the  manner  of  firing  will  in  part  suppress  the  dense  black  smoke. 
Firing  often  and  not  much  at  one  time  will  remedy  the  evil  to  a  great 
extent,  and  keep  the  conduct  of  the  stack  within  the  requirements  of  the 
law.  It  has  been  erroneously  supposed  that  the  black  smoke  was  an  indi- 
cation of  considerable  loss  of  carbon,  but  this  has  been  carefully  tested 
and  determined  by  various  authorities,  and  it  has  been  found  that  the  loss 
in  smoke  is  trifling,  less  than  one  per  cent.,  even  in  extreme  cases. 

"Sulphur  has  little  or  no  effect  on  coal  as  a  fuel.  It  is  true  that  it 
replaces  a  certain  amount  of  carbon,  but  the  replacement  is  not  entirely 
lost,  as  sulphur  is  combustible,  having  a  heating  value  of  about  three- 
eighths  of  that  of  carbon.  Moisture,  on  the  other  hand,  not  only  replaces 
combustible  matter,  but  requires  additional  combustible  for  its  evaporation. 

"Clinkering,  or  running  on  grate  bars,  is  made  possible  by  the  com- 
position of  the  ash,  but  it  is  due  more  to  the  manner  in  which  the  coal  is 
fired.  Sulphur  has  nothing  to  do  with  it,  and  only  indirectly  affects  the 
composition  of  the  ash  by  being  a  carrier  for  the  iron." 

Mr.  Frank  Haas,  formerly  Chief  Chemist  of  the  Fairmont 
Coal  Company,  from  whose  able  paper  in  Vol.  II,  pages  210-221, 
the  above  extracts  and  tables  of  analyses  have  been  quoted,  has 
recently  been  promoted  to  Assistant  General  Manager  of  the 
same  company,  Mr.  Haas,  however,  retains  a  lively  interest  in 
all  chemical  and  scientific  matters  pertaining  to  the  composition 
of  coal  and  its  impurities  and  has  kindly  consented  to  prepare  a 
new  paper  on  these  subjects  for  publication  in  this  volume.  His 
valuable  discussion  of  these  questions  that  have  not  heretofore 
received  adequate  treatment  in  geological  reports  has  been  trans- 
mitted to  the  Survey  by  Mr.  Haas  under  date  of  July  15th,  1908, 
as  follows : 

Dr.  I.  C.  While, 
Stale  Geolngisf, 

M oifiantcnvn,  JTcsl  Virgitiia. 

Dear  Sir: 

"I  hand  you  lurcwith  a  sliort  article  on  the  Ultimate  Composition  of 
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Fairmont  coal.     Besides  fixing  the  uniformity  of  character  of  the  coals 
of  the  Fairmont  region,  it  points  out  the  importance  of  ash  analysis. 

"The  composition  of  impurities,  I  consider  second  only  to  the  calorific 
values  in  importance  in  the  judgment  of  coals.  In  fact  there  are  cases  of 
comparison  where  it  predominates. 

"If  the  paper  carries  any  suggestions  to  others  interested  in  the  sub- 
ject, its  object  is  attained." 

Yours  truly, 

Frank  Haas, 
Ass't  General  Manager,  Fairmont  Coal  Co. 

Fairmont,  W.  Va.,  July  15th,  1908. 

THE  ULTIMATE  COMPOSITION  OF  FAIRMONT 
(PITTSBURG)  COAL. 

"In  a  previous  volume  of  the  West  Virginia  Geological  Survey  (Vol. 
II,  pp.  210-221),  a  general  otitline  was  given  as  to  the  progress  that  had 
been  made  in  establishing  the  quality  of  coals  in  what  is  known  as  the 
Fairmont  Region. 

"Since  the  publication  of  that  Report,  the  investigations  have  been 
extended  in  area,  while  at  the  same  time  the  same  territory  has  been  gone 
over  with  more  detail.  The  work  has  verified  the  previous  general  con- 
clusions and  has  enabled  still  more  closely  defined  boundaries  to  be  drawn 
of  coals  of  certain  quality,  while  more  areas  of  special  quality  have  been 
discovered.  The  investigations  have  proven  practical  and  .profitable  from 
the  fact  that  they  enable  the  producer  to  supply  more  intelligently  coal  of 
certain  quality  to  consumers  whose  industries  require  fuel  of  fixed  limits 
of  impurities.  The  coal  companies  have,  therefore,  generously  encouraged 
investigation  in  this  line. 

"The  information  so  accumulated  is  too  voluminous  for  presentation 
here  and  further  has  more  of  a  commercial  than  a  technical  value. 

"With  the  purely  commercial  work,  opportunities  presented  themselves 
for  a  closer  examination  into  the  composition  of  the  coal,  its  elementary 
analysis,  the  ash  and  other  features  which  might  throw  light  on  the  ques- 
tion of  relative  quality. 

"Within  the  last  decade  the  general  knowledge  of  coal  has  been  widely 
disseminated  and  there  are  but  few  people  now  of  industrial  or  manufac- 
turing occupation  who  cannot  construe,  to  a  certain  extent  at  least,  the 
information  set  forth  by  a  proximate  coal  analysis. 

"Some  few,  by  opportunity  and  profession,  gain  more  than  the  aver- 
age knowledge  and  are  titled  'Coal  Experts',  who  laud  or  condemn  a  coal 
from  all  information  at  hand,  but  principally  from  the  analysis  of  the  coal. 
Some  grave  errors  have  been  made  in  the  passing  of  judgment  on  some 
coals,  and  it  is  the  purpose  of  this  article  to  point  out  some  of  the  char- 
acteristics of  a  coal  which  are  not  entirely  described  by  a  simple  analysis 
and  the  subject  should  be  properly  classed — 
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THE  INTERPRETATION  OF  A  COAL  ANALYSIS. 

"To  simplify,  as  well  as  to  abbreviate  the  discussion,  we  will  eliminate 
the  question  of  quality  and  devote  the  attention  entirely  to  the  question  of 
character.  The  question  of  quality  is  largely  one  of  number  and  care  of 
samples  taken,  while  the  character  of  a  coal  can  be  closely  determined 
from  one  carefully  selected  sample  with  its  analysis  properly  dissected. 

"To  illustrate  the  questions  involved,  we  will  take  the  analyses  of  ten 
samples  of  Pittsburg  coal  from  various  parts  of  the  Fairmont  field. 
These  samples  were  selected  and  prepared  in  such  a  manner  as  to  be  rep- 
resentative of  the  entire  field.  They  were  prepared  from  25,  full  seam, 
freshly  mined  samples  each,  the  individual  samples  having  been  previousl}' 
anal3v.ed  and  such  samples  selected  from  the  same  mine  which  approxi- 
mates the  sulphur  contents  desired  in  the  final  sample,  it  will  be  noted 
that  they  represent  the  full  range  of  sulphur  that  is  encountered  in  this 
field.  It  is  not  to  be  inferred  that  these  twenty-five  samples  so  collected 
represent  the  average  of  the  field,  as  they  do  not  even  approximate  the 
average,  but  as  stated  before  were  simply  selected  and  prepared  for  the 
results  which  follow  and  represent  the  'character'  of  the  Pittsburg  seam 
throughout  the  field.  The  mixing  of  samples  was  done  in  order  to 
eliminate  the  accidental  impurities  which  are  liable  to  any  single  sample. 
The  samples  were  thoroughly  air  dried  and  yielded  proximate  analysis  as 
follows : 

TABLE  I  (HAAS). 

Fixed 

No.                                          Moisture  Volatile  Carbon  Ash     Sulphur 

1      1.94  34.68  57.66  5.72  .80 

2     1.76  35.06  56.54  6.64  1.63 

3     1.58  35.56  55.44  7.42  2.03 

4     1.32  37.06  54.40  7.22  2.49 

5     1.52  37.80  54.26  6.42  2.52 

6    1.72  38.34  53.90  6.04  2.56 

7     1.2S  38.12  52.46  8.14  3.14 

S     1.45  38.91  52.42  7.22  3.26 

0     1.21  39.78  51.90  7.11  3.54 

10     1.40  39.30  51.80  7.50  3.6S 

"A  considerable  variation  is  noticeable  in  the  volatile  matter  which,  at 
first  glance,  would  indicate  that  there  is  a  difference  in  the  character  of 
the  coal.  Taking  1  and  9  for  comparison,  here  is  a  difference  of  5.10% 
in  the  volatile  and  if  the  origin  of  the  samples  were  not  known  the  coals 
would  not  be  considered  similar,  but  the  two  coals  are  similar,  almost 
identical,  as  arc  all  tlic  iiifcrnicdialc  samples,  as  will  presently  he  shown. 

SULPHUR. 

"Sulph-.ir  has  always  been  the  greatest  dislurl)in.u  olcnicnt  in  coals.  Its 
origin  has  never  l)ccn  dearly  explained,  its  combination  has  been  con- 
jectured. 

"VVc  arc  Icfl  to  believe  that  sul])hur  is  not  an  f)rininnl  elenuMit   in  the 


WEST   VIRGINIA    GEOLOGICAL   SURVEY.  653 

composition  of  coal,  but  rather  an  intrusion  by  later  injection  which 
occurred  in  a  greater  or  lesser  degree.  The  underground  waters  of  the 
Carboniferous  measures  are  invariably  impregnated  with  sulphate  salts 
more  commonly  in  the  form  of  sulphates  of  soda,  lime,  magnesium  and 
iron.  These  waters  are  in  a  continual  state  of  unrest,  percolating  down- 
ward or  upward,  depending  on  fluctuation  of  various  forces,  barometric 
pressure,  tide,  earthquakes,  etc.  In  their  meanderings  they  penetrated  the 
coal  seams  and  there  found  chemical  forces  with  a  tendency  to  change  the 
original  salts  into  other  combinations.  Pure  coal  contains  a  high  per- 
centage of  carbon,  which,  under  certain  conditions,  is  one  of  the  strongest 
reducing  elements.  Its  tendency  in  coming  in  contact  with  compounds 
containing  oxygen  is  to  rob  such  oxygen  to  satisfy  its  own  affinity,  leaving 
the  remaining  elements  of  the  compound  to  adjust  themselves  into  new 
compounds,,  depending  on  the  forces  surrounding  them.  Such  changes  are 
not  impossible  and  can  be  duplicated  in  a  laboratory,  but  under  different 
conditions,  such  as  high  temperature  in  short  length  of  time.  The  as- 
sumption must  be  made,  that  with  some  reactions  what  can  be  accom- 
plished in  a  short  time  at  high  temperature  can  also  occur  in  a  long  time 
at  normal  temperature. 

"These  chemical  changes  occurred  by  degrees  and  probably  in  com- 
plicated stages  so  that  no  chemical  formulae  could  be  suggested  which 
would  cover  all  stages.  The  final  results,  however,  can  be  conjectured, 
for  instance,  in  the  case  of  sulphate  of  iron  in  mineral  water  coming  into 
contact  with  coal  will  eventually  result  in  the  formation  of  carbonic  acid 
gas  and  some  sulphide  of  iron,  either  as  pyrites  or  a  compound  closely 
resembling  it  in  composition.  Or  the  calcium  sulphate  would  lose  part  of 
its  oxygen  to  the  carbon,  forming  carbonic  acid  gas,  leaving  probably  a 
weak  compound  as  sulphite,  in  which  iron  solutions  could  readily  attack 
the  sulphur,  leaving  oxide  of  lime,  which  lime  in  turn  would  have  a 
tendency  to  absorb  the  carbonic  acid  gas,  forming  a  stable  compound  as 
carbonate  of  lime.  A  similar  reaction  would  occur  with  the  sulphate  of 
magnesium.  The  sodium  sulphate  might  also  be  robbed  of  its  oxygen  by 
the  carbon,  the  sulphur  by  the  iron,  leaving  caustic  soda  of  a  high  affinity 
for  the  carbonic  acid  gas,  forming  soluble  carbonate  of  soda  which  would 
henceforth  pass  unmolested  through  the  coal  seam  in  solution.  The  car- 
bonate salts  in  the  original  mineral  water  would  not  be  affected  by  the 
reducing  action  of  the  carbon  and  would  pass  on  without  change.  The 
insoluble  and  stable  salts  formed  by  these  reactions  would  consist  prin- 
cipally of  pyrites,  calcium  carbonate  and  magnesium  carbonate.  During 
the  transition,  all  the  sulphur  would  be  absorbed  by  the  iron  in  the  form 
of  sulphates  and  finally  sulphide.  By  the  law  of  like  compounds  having 
an  attractive  force,  they  were  gathered  about  a  nucleus  which  expanded 
by  crystallization,  thus  forcing  the  coal  laminations  apart  and  creating 
further  voids  for  the  accumulation  of  solutions,  which  in  turn  increased 
the  spreading  force  by  their  crystallization  and  developing  eventually  the 
commonly  known  sulphur  ball. 

"The  soluble  salt  of  iron,  which  made  this  concentration  possible,  was 
probably  sulphate  of  iron,  this  compound  being  very  unstable  it  is  not 
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likely  to  be  met  with,  in  crystalline  form  in  coal  seams.  We  were,  how- 
ever, able  to  obtain  one  specimen  of  sulphur  ball  which,  when  split  open, 
revealed  a  mass  of  light  green  transparent  crystals;  the  specimen  could 
not  be  preserved,  however,  as  the  crystals  rapidly  decomposed  as  soon  as 
they  came  in  contact  with  the  air.  Wherever  the  laminations  "of  the  coal 
seam  are  discernable  it  can  be  clearly  seen  that  in  the  presence  of  the 
sulphur  ball  these  laminations  were  spread  apart  sometimes  without 
rupture  by  the  formation  of  these  balls  of  iron  pyrites. 

"The  intrusion  of  foreign  impurities  in  coal  would,  therefore,  consist 
of  pyrites,  calcium  carbonate  and  magnesium  carbonate.  These  would 
remain  in  an  unaltered  form  so  long  as  the  reducing  force  of  the  carbon 
was  in  excess^  which  is  the  case  in  all  coal  under  water  level  and  out  of 
contact  with  air.  A  change  could  take  place  as  soon  as  the  coal  is  exposed 
to  atmosphere  in  which  the  oxygen  of  the  air  would  have  greater  chemical 
force  as  an  oxidizer  than  carbon  as  a  reducer.  It  is  probable  in  this  that 
we  can  explain  why  coal  is  subject  to  spontaneous  combustion  only  after 
it  has  been  mined  and  exposed  to  the  atmosphere,  but  never  fires  while 
still  in  the  seam. 

."It  is  generally  assumed  that  the  sulphur  in  coal  exists  in  three  forms, 
first  as  sulphide  of  iron,  sulphate  of  alkaline  earths,  and  finally,  for  lack 
of  concise  knowledge,  organic  sulphur.  We  entertain  serious  doubts  as 
to  the  existence  of  the  latter  form  and  are  rather  inclined  to  believe  that 
this  so-called  'organic'  sulphur  is  really  the  volatile  part  of  some  sulphide 
of  iron,  the  composition  of  which  has  not  been  clearly  ascertained. 
Sulphide  of  iron  can  be  made  to  give  up  part  of  its  sulphur  in  a  volatile 
form  without  the  presence  of  air.  This  is  clearly  proven  by  the  existence 
of  FeS  in  coke.  In  the  coking  of  coal,  we  find  that  the  amount  of  sulphur 
volatilized  is  very  nearly  44%  of  the  total.  To  illustrate  this,  we  show  in 
Table  II  the  sulphur  in  ten  coals,  the  per  cent,  of  sulphur  volatilized,  in 
coking  these  same  samples,  also  the  relative  quantities  of  iron  and  sulphur. 
There  can  be  no  doubt  of  the  relation  between  the  volatile  sulphur  and 
the  total  sulphur  present  in  the  coal. 

TABLE  II  (HAAS). 


No. 
1    

Total 
Sulphur 
80 

%  Sulphur 
Volatilized 
in  Coking 

43.76 

43.55 

43.35 

■13.78 

45.63 

48.82 

46.40 

41.72 

44.63 

46.47 

Iron 
.452 
.922 
1.070 
1.307 
1.239 
1.142 
1.569 
1.788 
1.948 
1.849 

Iron 

Sulplnir 

.565 

2 

3    

4    

5    

c 

1.63 

.2.03 

2.49 

2.52 

2.56 

.566 
.527 
.525 
.495 
.446 

7          .     . 

3.14 

.499 

8    

n 

3.26 

3.54 

.548 
.5.50 

10 

...    .  3.68 

.503 

.Xvcracc. . 

44.84 

.522 
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"The  relation  of  iron  to  total  sulphur  is  too  consistent  to  be  ignored 
and  it  cannot  be  explained  by  coincidence.  The  sulphur  remaining  in  the 
coke  after  the  volatile  portion  is  driven  over  is  almost  identical  with  FeS, 
but  the  relation  is  disturbed  by  the  absorption  of  some  of  the  sulphur  by 
lime  and  magnesia.  If  we  were  to  assume  that  there  was  actual  com- 
bination between  sulphur  and  iron  in  the  proportion  as  shown  by  the 
analysis  it  would  correspond  closely  to  Fe2S7,  which  would  satisfy  and 
explain  consistently  the  relation  of  the  elements.  The  assumption  has  its 
weakness,  however,  that  no  such  combination  of  sulphur  has  yet  been  pro- 
duced and  furthermore  the  analysis  of  a  sulphur  ball  does  not  bear  it  out. 
Either  objections  do  not  make  the  assumption  impossible.  As  organic  or 
mineral  sulphide,  it  will  not  affect  other  conclusions,  the  sulphur  not  com- 
bined as  FeSa  is  considered  separately  and  for  convenience  called  'organic 
sulphur'. 

"The  sulphur  in  coal  has  been  of  a  migratory  character;  a  tendency 
of  deposition  when  iji  reducing  surroundings  and  moving  by  solution  in 
water  when  oxidizing  forces  predominate.  This  is  demonstrated  by  the 
sulphurous  water  of  coal  mines.  It  is  not  to  be  assumed,  however,  that 
all  the  sulphur  water  in  coal  mines  comes  from  the  coal.  In  fact,  we  have 
reason  to  believe  that  only  a  small  part  comes  from  the  coal.  Experi- 
ments to  demonstrate  this  were"  conducted  on  a  mine  having  a  particularly 
sulphurous  water  in  large  quantities.  While  the  figures  cannot  be  repro- 
duced, the  fact  developed  was,  that  if  the  stream  continued  at  a  uniform 
rate  of  flow  and  saturation  for  five  years  it  would  have  exhausted  all  the 
sulphur  in  the  coal  within  that  time,  yet  no  diminution  in  the  sulphur  of 
the  coal  from  this  mine  has  been  detected. 

"Svilphate  of  lime  is  sometimes  reported  as  existing  in  coal,  which 
may  be  the  case  in  weathered  coal,  but  we  do  not  believe  that  it  exists 
in  the  original  coal.  True,  it  is  nearly  always  in  the  ash,  but  its  existence 
in  the  ash  is  explained  by  the  absorption  of  the  sulphur  diozide  fumes 
from  the  pyrites  by  the  caustic  lime.  The  lime  having  been  put  into  the 
caustic  state  by  driving  off,  with  heat,  the  carbonic  acid  gas  with  which  it 
was  originally  combined.  This  has  been  verified  by  actual  experiments  by 
the  addition  of  various  quantities  of  carbonate  of  lime  before  burning  the 
coal,  which  showed  an  increase  of  sulphate  in  the  ash,  corresponding 
closely  to  the  quantity  of  carbonate  added. 

ASH. 

"The  second  disturbing  element  and  next  to  sulphur  the  most  variable. 
It  has  generally  been  considered  that  ash  represents  the  impurity  in  coal  ; 
this  is  true,  but  approximately  only.  Ash  is  really  the  sum  of  the  inert 
material  in  coal  and  the  oxidized  products  of  various  components  which  it 
may  contain.  The  actual  impurities  would  have  to  be  determ.ined  by  cal- 
culating all  of  the  volatilized  compounds  together  with  the  oxidized  com- 
pounds back,  to  their  original  state. 
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"Ash  of  the  previous  samples  was  carefully  analyzed,  which  resulted 
as  follows : 

TABLE  III  (HAAS). 

No.    •             Si02   AI2O3   Fe^Os  P2O5    CaO  MgO  Na20  K2O  SO3  Totals 

1     44.15     28.02     11.29     1.24       7.02     1.32     1.19  1.23  4.57  100.03 

2     37.47     22.69     19.89       .34       8.92     1.22     1.13  .63  8.23  100.52 

3     3G.30     20.58     20.61       .29       9.09     1.60     2.17  .92  8.50  100.06 

4     34.68.19.96     25.86       .42       8.37     1.06     1.99  1.27  6.40  100.01 

5     36.50     23.35     27.58       .33       4.91       .98     1.44  1.03  3.92  100.04 

6     33.62     22.67     27.10       .50       7.29     1.04     1.11  .89  6.35  100.58 

7     27.10     17.88     27.57       .29     11.51       .97     1.30  .75  12.84  100.21 

8     29.11     19.95     35.38       .96       5.92     1.13     1.19  .84  5.52  100.00 

9     29.94     19.71     39.21       .23       5.23     1.09     1.10  .96  -2.93  100.40 

10     29.65     18.11     35.37       .15       7.01       .94     1.35  .95  6.99  100.52 

"Calculating  back  to  the  original  coal,  we  have  as  follows : 


TABLE  IV  (HAAS). 


Total 

No. 

SiO^ 

ALOa 

Fe..03 

P2O5 

CaO 

MgO 

Na20 

K2O 

SO2 

Ash 

1    . 

..2.525 

1.603 

.646 

0.71 

.401 

0.75 

.068 

.070 

.261 

5.72 

2     . 

..2.484 

1.502 

1.317 

.019 

.588 

.078 

.072 

.038 

.542 

6.64 

3     . 

..2.697 

1.526 

1.528 

.021 

.673 

.117 

.161 

.068 

.629 

7.42 

4     . 

..2.504 

1.441 

1.867 

.030 

.604 

.076 

.144 

.092 

.462 

7.23 

5     . 

..2.343 

1.499 

1.770 

.021 

.315 

.063 

.092 

.066 

.251 

6.42 

6     . 

..2.026 

1.365 

1.632 

.027 

.437 

.059 

.064 

.050 

.380 

6.04 

7     . 

..2.204 

1.452 

2.242 

.022 

.935 

.077 

.104 

.060 

1.044 

8.14 

8     . 

..2.102 

1.441 

2.554 

.069 

.427 

.082 

.086 

.061 

.398 

7.22 

9     . 

..2.125 

1.398 

2.783 

0.14 

.369 

.075 

.075 

.066 

.205 

7.11 

10     . 

..2.213 

1.352 

2.642 

.011 

.522 

.069 

.100 

.070 

.521 

7.50 

"The  table  shows  that  the  larger  part  of  the  ash  is  made  up  of  Silicr. 
and  Alumina,  these  together  with  the  alkalies  are  what  we  choose  to  call 
the  'original'  .impurities  in  coal.  They  are  probably  the  mmeral  portion 
of  the  original  woody  fiber  and  the  result  of  the  decomposed  feldspar, 
and  were  deposited  with  the  coal  when  it  was  formed.  While  these  four 
compounds  are  again  combined  as  a  silicate  of  alumina  and  alkalies,  form 
ing  an  insoluble  and  stable  compound;  this  compound  cannot  be  repre- 
sented by  chemical  formulae. 

"The  iron  in  ash  exists  as  Fe203,  which  is  the  result  of  burning 
sulphide  of  iron  completely — this  reaction  is  not  always  complete,  some 
of  the  iron  remains  as  FeS,  but  if  the  application  of  heat  is  continued  the 
oxidation  is  nearly  perfect.  The  lime  and  magnesia  would  remain  caustic, 
unless  saturated  to  sulphate  by  the  absorption  of  sulphur  dioxide  fumes, 
which  are  the  result  of  burning  pyrites. 

"The  Phosphoric  acid,  which  is  comparatively  .'^mall  in  aiiionni,  is  tlic 
oxidized  product  of  some  phosphate.  In  the  ash  it  is  probably  as  calcium 
pho.spliate.  Its  origin  may  have  been  cither  mineral  or  animril.  Tt  has  been 
suggested  that  fish  remains  may  have  furnished  part  of  the  i)Iiosphorus 
in   an   altered    form   of    \  ivi.'iiiif  f,   or  organic   acids   may   have   leached   the 
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original  calcium  phosphate  (apatite)  and  deposited  it  in  the  coal.  In  the 
reproduction  of  original  compounds  it  has  been  considered  in  the 
migratory  group  of  impurities  as  tri-calcic  phosphate. 

"Adjusting  this  ash  analysis  to  the  original  compounds,  we  have  for 
analysis  of  impurities  in  per  cent,  of  coal  as  follows : 


No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 


Si02 

.2.525 
.2.484 
.2.697 
.2.504 
.2.343 
.2.026 
.2.204 
.2.102 
.2.125 
.2.213 


Al.Os 
1.603 
1.502 
1.536 
1.441 
1.499 
1.365 
1.452 
1.441 
1.398 
1.352 


TABLE  V  (HAAS). 

Na^O  K.0    FeS.       CasP.O,  CaCO: 


Org. 
MgCOs  Sul 


.068 
.072 
.161 
.144 
.092 
.064 
.104 
.086 
.075 
.100 


.070 
.038 
.068 
.092 
.066 
.050 
.060 
.061 
.066 
.070 


.969 
1.975 
2.296 
2.806 
2.660 
2.453 
3.369 
3.838 
4.182 
3.970 


.123 
.033 
.036 
.052 
.036 
.047 
.038 
.119 
.024 
.019 


.566 

1.010 

1.157 

1.016 

.518 

.723 

1.622 

.623 

.630 

.909 


.161 
.168 
.252 
.163 
.136 
.127 
.165 
.176 
.161 
.149 


.283 

.577 

.804 

.991 

1.100 

1.250 

1.330 

1.210 

1,306 

1.559 


Total 
Impy 
6.368 
7.859 
8.997 
9.209 
8.450 
8.105 
9.015 
8.446 
9.967 
10.341 


"To  carry  this  one  step  further,  these  same  samples  of  coal  were 
subjected  to  the  ultimate  analysis  as  ordinarily  made  and  reported,  wh.ich 
resulted  as  follows : 


TABLE  VI  (HAAS). 

No.               Carbon  Hydrogen  Nitrogen  Sulphur     Ash  Oxygen  Total 

1  77.33  5.44  1.50  .80  5.72  9.21  100.00 

2  76.40  5.36  1.56  1.63  6.64  8.41  100.00 

3  76.00  5.41  1.57  2.03  7.42  7.57  100.00 

4  75.44  5.39  1.50  2.49  7.22  7.96  ,100.00 

5  76.15  5.43  1.56  2.52  6.42  7.92  100.00 

6  76.47  5.42  1.40  2.56  6.04  8.11  100.00 

7  74.70  5.38  1.54  3.14  8.14  7.10  100.00 

8  74.59  5.38  1.44  3.26  7.22  8.11  100.00 

9  74.81  5.38  1.35  3.54  7.11  7.81  100.00 

10  74.48  5.36  1.27  3.68  7.50  7.71  100.00 

"Ultimate  analyses  are  very  difficult  to  make  and  the  accuracy  is  far 
from  what  is  desired,  all  the  elements  are  separately  determined  except 
oxygen,  which  is  determined  by  difference.  All  the  accumulations  of 
error,  as  well  as  misinterpretation  of  ash  are,  therefore,  thrown  into  .he 
oxygen.  It  is  noticeable  in  these  analyses  that  there  is  considerable  dif- 
ference in  the  oxygen,  while  the  other  organic  elements  are  fairly  con- 
sistent. 

"Introducing  now  the  impurities  into  this  analysis  in  place  of  the  ash, 
we  have  as  follows  : 
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TABLE  VII  (HAAS). 


^0-       ^^^\^-'^l 

Oiygen:  SiO,  '  AI2O3 

Na„0 

K2O 

FeSo 

CaCOa 

Mg 
CO3 

TTei 

.168 
.252 
.103 
.136 
.127 
.166 
.176 
.161 
.149 

Ca3   Orgamc:     y^. 
P„0^    Stilpli.j     ^"^^ 

1  — 

0 

i    .... 

5  .... 

6  .... 

7  .... 

8    

9  .... 
10    

77.240 
77.257 
75.S26 
75.295 
76.069 
76.366 
7i.4S3 
74.491 
74.712 
74.350 

5.440 
5.360 
5.410 
5.390 
5.430 
5.420 
5.3S0 
5.3S0 
5.380 
5.360 

1.500 
1.560 
1.570 
1.500 
1.560 
1.400 
1.540 
1.440 
1.350 
1.270 

9.452 
8.964 
8.197 
8.606 
8.491 
8.709 
S.252 
9.033 
8.591 
8.679 

2.525 

2.484 
2.697 
2.504 
2.343 
2.026 
2.204 
2.102 
2.125 
2.213 

1.603 
1.502 
1.526 
1.441 
1.499 
1.365 
1.452 
1.441 
1.398 
1.352 

.068 
.072 
.161 
.144 
.092 
.064 
.104 
.086 
.075 
.100 

.070 
.038 
.068 
.092 
.066 
.050 
.060 
.061 
.066 
.070 

.969 
1.975 
2.296 
2. 806 
2.660 
2.543 
3.369 
3.838 
4.182 
3.970 

.566 

1.010 

1.157 

1.016 

.518 

.723 

1.622 

.623 

.630 

.909 

.123 
.033 
.036 
.052 
.036 
.047 
.038 
.119 
.024 
.019 

.283 

.577 

.804 

.991 

1.100 

1.250 

1.330 

1.210 

1.306 

1.559 

100.000 
100.000 
100.000 
100.000 
100.000 
100.000 
100.000 
100.000 
100.000 
100.000 

"This  table  we  consider  a  very  close  approximation  of  the  variou.s 
organic  elements  and  the  mineral  compounds  as  they  occur  in  the  original 
coal.  For  further  comparison,  the  compounds  and  elements  can  be  divided 
into  three  groups : 

First — Organic,  the  actual  coal. 

Second — -The  original  impurities. 

Third — The  secondary  or  migratory  impurities. 

"Grouping  the  various  elements  and  compounds  as  suggested  we  have 
as  follows : 

TABLE  VIII  (HAAS). 


Impurities 

Xo.                                                                             Coal  Original  Secondary 

1 93.632  4.266  2.102 

2     92.141  4.096  3.763 

3     91.003  4.452  4.545 

4     90.791  4.181  5.028 

5 91.550  4.000  4.450 

6     91.895  3.505  4.600 

7     89.655  3.820  6.525 

8     90.344  3.690  5.966 

9     90.033  3.664  6.303 

10     89.659  3.735  6.606 

"This  table  shows  that  in  Fairmont  (Pittsburg)  coal  there  is  but  sliglii 
variation  in  the  original  impurities,  which  approximates  4.00%  and  is  of 
uniform  composition.  It  indicates  further  that  any  additional  impurity  is 
of  the  migratory  group,  which  are  decidedly  variable  in  composition.  To 
the  secondary  group  of  impurities  is  chargeable  the  fusibility  of  the  ash 
with  resulting  clinkers.  It  is  not  to  be  assumed  with  all  coals,  however, 
that  high  ash  contents  means  a  clinkering  coal.  The  choice  of  high 
calorific  value  and  low  ash  is  not  always  \he  wisest,  as  a  low  ash  coal 
may  he  more  troublesome  than  one  of  higher  percentage  of  impurity  and 
yield  better  ultimate  results. 

"Taking  Table  VII  and  stripping  the  various  samples  of  their  i:u- 
I)iirilics,  we  rcvoal  the  true  composition  of  the  actual  coal. 
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TABLE  IX  (HAAS). 

No.                                                       Carbon  Hydrogen  Nitrogen  Oxygen 

1    82.493             5.810             1.603  10.094 

2     82.761              5.817              1.693  9.729 

3     83.323              5.945              1.725  9.007 

4    82.932             5.937             1.625  9.479 

5  - 83.090  5.931  1.704  9.275 

6  83.101  5.898  1.524  9.477 

7 83.077  6.001  1.718  9.204 

8 82.453  5.955  1.594  9.993 

9  82.983  5.976  1.499  9.512 

10  82.925  5.978  1.417  9.680 

Average 82.913  5.924  1.612  9.548 

"The  apparent  difference  of  the  character  of  the  coal  as  indicated  by 
the  proximate  analysis,  as  well  as  those  of  the  ultimate  analysis,  as 
ordinarily  made,  have  disappeared  in  this  table  and  the  coals  can  con- 
sistently be  classed  identical,  considering  the  errors  of  analysis.  Even  the 
ox}'gen,  which  carries  the  accumulated  errors,  shows  a  maximum  variation 
of  only  1  per  cent. 

"In  'Professional  Paper  No.  48'  of  the  United  States  Geological  Sur- 
vey, Marius  R.  Campbell  discusses  the  classification  of  coals,  pointing  out 
the  weak  points  of  all  previous  methods  of  classification  and  concludes 
that  the  carbon-hydrogen  ratio  gives  the  most  satisfactory  form  of  classi- 
fication. Under  his  proposed  scale,  these  coals  would  fall  under  the  head 
of  Group  'H'  in  the  Bituminous  class.  His  limits  for  this  group  are  from 
12.5  to  14.4.  The  ten  samples  vary  from  13.8  to  14.2.  Under  the  old 
method  of  'Fuel  ratio',  that  is,  the  ratio  of  Fixed  Carbon  to  Volatile 
Matter,  the  extreme  variation  would  be  from  1.663-1.318. 

"Attempt  was  made  to  reconcile  the  large  difference  in  volatile  mat- 
ter as  shown  by  the  proximate  analysis,  but  the  actual  composition  of  the 
compounds  in  coke  are  involved,  which  cannot  be  determined.  The  larger 
part  of  the  variation,  however,  is  accounted  for  by  the  volatile  sulphur 
and  some  smaller  amounts,  due  to  the  volatilization  of  carbonic  acid  gas 
from  Lime  and  Magnesia  Carbonates." 

Mr.  Hennen  collected  a  few  samples  of  the  Pittsburg  coal 
from  different  portions  of  the  State  where  none  had  hitherto  been 
taken  for  analysis,  and  the  details  of  these  will  now  be  given : 

The  first  one  gives  the  details  of  a  core  test  taken  from  the 
Pittsburg  coal  under  the  supervision  of  Mr.  Hennen,  at  a  depth 
of  424  feet  8  inches  drilled  by  J.  M.  Hall  and  others  on  the  land 
of  Edward  Wagner,  on  the  head  of  Coal  Branch  of  Doolin  Run, 
4  miles  due  south  of  Proctor,  Wetzel  County.  Mr.  Hennen  gives 
the  following  measurements  for  the  coal : 
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Ft.       In. 

1.  Slate    0         4 

2.  Coal       2'  11  " 

3.  Bone      0     0^ 

4.  Coal       0      8 

5.  Bone      0      Oj 

6.  Coal        0  lOi 

7.  Fire  clay 

Sample  from  Nos.  2,  4,  and  6,  for  analysis  of  which  see  Table  No.  10, 
page  6C7. 


Pittsburg  coal 4 


The  Pittsburg  coal  is  mined  for  local  use  by  James  Mathews 
on  the  Bennett  lands,  four  miles  south  of  Stumptown,  Gilmer 
County,  on  the  Bear  Fork  of  Steer  Creek.  Mr.  Mathews  reports 
it  as  i  to  4^  feet  thick.  There  is  probably  not  a  very  large  area 
of  it  here  since  up  the  main  waters  of  Steer  Creek  it  does  not 
appear  to  be  present  with  any  degree  of  persistency  until  we  pass 
Rosedale  at  the  Braxton  County  line. 

In  the  hills  at  Stumptown  the  blossom  of  a  coal  is  visible  at 
about  275  feet  above  the  level  of  Steer  Creek  and  this  is  most 
probably  the  Pittsburg  horizon,  since  a  thin  coal  crops  along  the 
valley  below,  which  would  represent  the  Elk  Lick  bed. 

In  this  Stumptown  region  several  gas  wells  have  been  drilled 
by  the  Stumptown  Oil  and  Gas  Company,  of  which  Hon.  Jno. 
T.  Harris  reports  that  a  coal  bed  with  an  apparent  thickness  of 
6  to  8  feet  occurs  in  their  wells  at  a  depth  of  over  1100  feet  below 
the  valley  of  Steer  Creek  and  only  150  feet  above  the  base  of  the 
Pottsville.  This  coal  would  belong  in  the  Kanawha  scries.  ]\Ir. 
Harris  sent  a  sample  of  the  coal  brought  up  by  the  sand  pump, 
to  the  Survey,  and  its  analysis  by  F.  F.  Grout  yielded  the  follow- 
ing results : 

Moisture    1.22 

Volatile  matter 33.62 

Fixed  carbon 59.04 

Ash   6.12 

Total 100.00 

Sulphur    0.60 

Phosphorus    0.021 

This  analysis  resembles  very  much  that  of  the  fanunis  "No. 
2  Gas"  bed  of  the  Kanawha  Valley,  and  it  is  possible  that  the 
coal  may  be  identical  with  it;  see  Table  No.  5,  page  303. 

The  Elkins  Coal  and  Coke  Company  of  Morgantown  has 
recently  opcnod   a   mine   in   the   Pittsburg  coal  on    the   Sturgiss 
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farm,  two  miles  east  from  the  city.  This  is  in  the  southern  end 
of  the  Connellsville  coal  basin,  and  is  the  only  commercial  mine  in 
the  7000  acres  of  Pittsburg  coal  lying  north  of  Deckers  Creek  be- 
tween the  Monongahela  and  Cheat  Rivers.  The  mine  is  known 
as  "No.  5"  in  the  Elkins  Coal  and  Coke  Company's  series,  and 
is  reached  by  an  electric  railway,  one  mile  and  a  quarter  long, 
which  ascends  Hartman's  Run  from  the  Morgantown  and  King- 
wood  Railroad  on  Deckers  Creek  to  the  opening  in  the  coal.  An 
electric  motor  brings  the  loaded  mine  cars  direct  to  the  tipple  at 
the  railway  siding  in  the  Deckers  Creek  Valley.  Mr.  Hennen 
obbtained  the  following  data  at  Mine  No.  ^: 

Ft.      In. 

1.  Slate  roof,  not  very  good 

2.  Coal,  bright       1'  11"  ] 

3.  Slate,  black       0      1    | 

4.  Coal  0      2     \  Pittsburg  coal 7         8 

5.  Slate,  black       0     1 

6.  Coal,  bright       5      5    J 

7.  Slaty  fire  clay 

Elevation  (aneroid),  1160  feet  A.  T. ;  Butts,  S.  75°  E. ;  Faces, 
N.  15°  E. ;  Greatest  rise,  S.  E.;  Mine  capacity,  300  tons;  Men  employed, 
60 ;  Coal  shipped  east  and  west  mostly  for  steam  purposes ;  Authority  for 
mine  data,  U.  R.  Smith,  mine  foreman;  Sample  from  Nos.  2,  4,  and  6,  for 
analysis  of  which  see  Table  No.  10,  page  667. 

Nos.  3  and  5  represent  the  two  hands  which  characterize  this 
coal  along  the  Monongahela  River,  and  they  are  here  much 
nearer  the  top  of  the  bed  than  usual  in  the  Pennsylvania  area  of 
the  Pittsburg  coal  bed. 

As  no  ultimate  analyses  had  been  made  of  the  Pittsburg  coal 
in  the  North  Potomac  field,  Mr.  Hennen  collected  a  sample  from 
Mine  No.  lo  of  the  Davis  Coal  and  Coke  Company,  located  a 
few  miles  south  from  Elk  Garden,  near  the  Grant-Mineral  County 
line  at  Wabash,  one  mile  north-west  from  Hartmansville,  Mineral 
County,  where  he  obtained  the  following  data : 

Ft.      In. 

1.  Slate   

2.  Coal,  slaty,  4"  to  0'     6" 

3.  Slate,  black,   2"  to  10 

4.  Coal,  good  2     4 

5.  Coal,  with  thin  streaks  of  "mother"  0      4 

6.  Coal,  %ood  2      0    }■  Pittsburg  coal .  .   11         6 

7.  Coal,  with  thin  streaks  of  "mother"  0      3 

8.  Coal,  good  2      9 

9.  Slate,  black  1"  to  0      3 

10.  Coal,  good  1    11 

11.  Slate   
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Elevation  (aneroid),  2600  feet  A.  T. ;  Faces,  irregular;  Greatest  rise, 
S.  E. ;  Mine  capacity,  700  tons ;  Men  employedj  132 ;  Coal  shipped  east 
and  west  for  steam  purposes ;  Authority  for  mine  data,  J.  E.  Ott,  mine 
foreman;  Sample  from  Nos.  4,  5,  6,  7,  8,  and  10,  for  analysis  of  which  see 
Table  No.  10,  page  667. 

The  coal  is  first  mined  out  above  No.  9  and  then  this  slate 
is  taken  up,  and  No.  10  recovered.  Only  a  small  acreage  of  coal 
remains  in  this  region. 

Through  the  courtesy  of  W.  W.  Bruce,  General  Manager  of 
the  West  Virginia  Central  Natural  Gas  Company  of  Buckhan- 
non,  W.  Va.,  the  Survey  has  been  presented  with  a  copy  of  the 
record  of  a  diamond  drill  boring  put  down  as  a  test  for  the 
Pittsburg  coal  where  that  bed  had  been  reported  very  thick  by  the 
oil  well  drillers  in  the  White  Oak  oil  field,  Union  District,  Ritchie 
County.  The  well  was  drilled  on  the  land  of  Zimri  Flanaghan 
at  the  junction  of  Tuttle  Run  and  the  South  Fork  of  Hughes 
River  and  was  put  down  by  W.  W.  Bruce  and  J.  B.  Cheuvront 
The  well  begins  about  40  feet  below  the  Washington  coal  and 
the  record  is  as  follows  according  to  Mr.  Bruce: 


^Record  of  Bore  Hole  on  the  Zimri  Flanaghan  Farm  in  the 
White  Oak  Oil  Field,  Union  District,  Ritchie  County. 

Thickness. 

Ft.  In. 

Surface  10  0 

Red    shale 5  0 

Gray    sand 2  6 

Red   shale 3  0 

Green  sand 7  0 

Red   shale 9  0 

Green    sand 10  0 

Red    shale 2  0 

Green  sand 2  0 

Red    shale 3  0 

Green  sand 3  6 

Red    shale 3  6 

Green    sand 1\  0 

Cjray    sand 20  0 

Coal,   Waynesburc) 0  2 

Slate    1  10 

Sandy  slate 13  0 

Coal,  Lit  lie  Waynesburg 0  4 

.Slate   G  8 

Slale  and  clay 


De 

!pth. 

Ft. 

In. 

10 

6 

15 

6 

18 

0 

21 

0 

28 

0 

37 

0 

-17 

0 

40 

0 

.51 

0 

54 

0 

57 

6 

()1 

0 

75 

0 

95 

0 

95 

2 

97 

0 

110 

0 

110 

4 

117 

0 

127 

0 
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Thickness.  Depth. 

.  Ft.  In.  Ft.  In. 

Gray  shale 8  0  135  0 

Red    shale 10  0  145  0 

Gray    shale 5  0  150  0 

Red   shale 10  0  160  0 

Gray  shale 9  0  169  0 

Red   shale 48  0  217  0 

Green  sand 39  0  256  0 

Red  shale 8  0  264  0 

Gray   sand 8  0  272  0 

Red   shale 5  0  277  0 

Green  sand 18  0  295  0 

Red  shale 2  0  297  0 

Green    shale 31  0  328  0 

Red   shale 12  0  340  0 

Sand    rock 20  0  360  0 

Lmie   11  0  371  0 

Black  slate 10  0  381  0 

Coal,  Pittsburg 2  0  383  0 

Fireclay 10  384  0 

The  record  shows  that  in  a  region  where  the  Pittsburg  coal 
had  been  reported  with  a  thickness  of  12  feet,  10  of  it  was 
only  black  slate.  A  sample  of  the  2  feet  of  coal  found  in  the 
boring  was  sent  the  Survey  by  Messrs,  Bruce  and  Cheuvront  for 
analysis  which  gave  to  Hite  and  Patton  the  results  shown  in 
Table  No.  10,  page  667.  The  analysis  reveals  a  coal  quite  sim- 
ilar in  composition  to  the  same  bed  in  the  Clarksburg  region.  It 
is  barely  possible  that  at  some  of  the  localities  reported  in  the 
White  Oak  region  thicker  coal  may  be  found. 

The  little  coals  stntck  at  95  and  110  feet  appear  to  represent 
the  Waynesburg  and  Little  Waynesburg  coal  horizons  respect- 
ively, since  Mr.  Bruce  states  that  the  Washington  coal  crops  at 
30  to  40  feet  above  where  the  test  boring  began.  This  would 
give  an  interval  of  421  feet  from  the  Washington  coal  to  the 
Pittsburg  in  this  region,  and  286  feet  from  the  Waynesburg  coal 
to  the  Pittsburg  coal. 

Recently  the  Pittsburg  coal  has  been  opened  for  commercial 
shipments  in  the  Little  Kanawha  River  field  along  the  line  of  the 
Coal  and  Coke  Railway  in  Gilmer  and  Braxton  Counties.  One 
of  these  operations  is  on  the  Little  Kanawha  River,  one-eighth 
mile  below  the  mouth  of  Copen  Run,  Gilmer  County,  where  the 
Cosmopolitan  Coal  and  Coke  Company  of  Dawson,  Pa.,  has  mines. 
Mr.  Hennen  obtained  the  following  data  at  the  Cosmopolitan 
mine: 
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Ft. 

In. 

Sandstone,   niassi\'e 

.100 

0 

Slate,  bad  roof,  fire  clav 

Coal,  hard 

2'     0  "1 

Bony  slate,  h"  to 

0     oi 

Coal 

1      0 

y  Pittsburg  coal 

.     6 

93 

Bone  (not  taken  out  of  coal)   1" 

to  0      li 

Coal,  hard,  bright 

3      S 

Slate  and  concealed  to  Little  Kan 

awha  River 

.    40 

0 

Pittsburg  coal 6 


Elevation  (aneroid),  735  feet  A.  T. ;  Butts,  east  and  west;  Faces, 
north  and  south;  Greatest  rise,  S.  30'  E. ;  Authority  for  mine  data, 
Nicholas  Cole,  mine  foreman ;  Sample  from  Nos.  3,  4,  5,  6,  and  7,  for 
analysis  of  which  see  Table  No.  10,  page  667. 

Some  "clay  veins"  are  present  in  this  mine,  which  was  just 
being  opened  up  at  the  date  (June  13th,  1897)  of  Mr.  Hennen's 
visit.  The  company  will  ship  "run-of-mine"  for  steam  and  do- 
mestic purposes. 

The  Davis  Colliery  Company  of  Elkins  has  opened  mines 
on  the  Pittsburg  bed  along  the  line  of  the  Coal  and  Coke  Rail- 
way, on  Copen  Run,  a  few  miles  above  its  mouth,  and  there  at 
Aline  No.  ii  of  this  company,  one-fourth  mile  below  Copen  Sta- 
tion, ]\Ir.  Hennen  obtained  the  following  data: 

Ft.      In. 

1.  Slate,   fair   roof - 3         9 

2.  Coal,  hard,  2'  2"  to 

3.  Bone,  l4"  to 

4.  Coal,  hard 

5.  Bone,  0"  to 

6.  Coal,  hard  3      2    J 

7.  Slate   

Elevation  (aneroid),  925  feet  A.  T. ;  Butts,  S.  84°  E. ;  Faces,  S.  6°  W. ; 
Greatest  rise,  S.  30°  E. ;  Mine  capacity,  200  tons;  Men  employed,  47;  Coal 
shipped  east  and  west  for  steam  and  domestic  purposes ;  Authority  for 
mine  data,  W.  B.  Martin,  mine  foreman ;  Sample  from  Nos.  2,  3,  4,  5,  and 
6,  for  analysis  of  which  see  Table  No.  10,  page  667. 

The  principal  variation  in  the  thickness  of  this  coal  is  in  the 
porlion  above  the  bone  No.  3  or  Upper  band,  which  is  a  fair  coal, 
and  is  not  always  separated  in  mining.  Nos.  3  and  5  appear  to 
correspond  to  the  regular  "bands"  of  the  Pittsburg  coal  along 
the  r\]onongahela  River. 

There  are  some  "clay  veins"  present  at  this  mine,  and  ibey 
arid  much  to  the  expense  of  mining  the  coal. 

Mine  No.  lo  of  this  same  company  is  on  Marion  Ijranch  of 
Copen  Run,  one-half  mile  west  of  Bower,  a  mile  or  two  above 
Copen,  anrj  there  Mr.  TTcnncn  oblaincd  the  following  data: 


2' 

9 

0 

2 

0 

6 

0 

1 

3 

2 
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Ft.       In. 

1.  Slate,  bad  roof " 

2.  Coal,   hard,   6"   to     1'     5  "  1 

3.  Bone  0      1*    >  Pittsburg  coal 5        2i 

4.  Coal,  hard  3      8      J 

5.  Slate,   shales,   sandstone,   and   red   rock,   no   coal    (in   bormg, 

near  opening,  water  well) 330        0 

Elevation  (spirit  level),  885  feet  A.  T. ;  Butts,  S.  75°  E. ;  Faces, 
S.  15°  W. ;  Greatest  rise,  S.  80°  E. ;  Mine  capacity,  200  tons;  Men  em- 
ployed, 39;  Coal  shipped  east  and  west  for  steam  and  domestic  purposes; 
Authority  for  mine  data,  R.  D.  Edwards,  Supt. ;  Sample  from*  Nos.  2,  3, 
and  4,  for  analysis  of  which  see  Table  No.  10,  page  667. 

Four  butt  entries  have  been  made  here,  and  in  all  the  coal 
was  thicker  and  better  near  the  crop.  There  are  some  clay  veins 
in  this  mine  also.  The  coal  comes  out  in  large  blocks,  and  stands 
shipment  well. 

There  are  a  few  acres  of  this  coal  in  the  high  summits  around 
Coon  Knob,  five  miles  south-west  from  Sutton,  Braxton  County, 
about  800  feet  above  Elk  River,  and  1550  feet  A.  T.  Mr.  Theo- 
dore Coulter  has  a  local  mine  in  the  summit  of  a  high  knob  just 
west  from  Coon,  and  a  sample  of  the  coal  collected  there  yielded 
on  analysis  the  results  shown  in  Table  No.  10,  page  667. 

The  coal  has  the  following  bed  structure  at  Mr.  Coulter's 

bank : 

Ft.      In. 
Shale   

f  coal  2'     8"  1 

Coal,  Pittsburg  j  coal,  hard     0     4    J- 4        8 

[coal  1      8    J 

In  recent  years  it  has  been  found  that  a  belt  of  Pittsburg 
coal,  low  in  sulphur,  crosses  the  West  Fork  River  just  south  from 
Monongah,  Marion  County,  and  extending  north-eastward 
through  the  property  of  the  Georges  Creek  Coal  and  Iron  Com- 
pany, near  Underwood,  on  Buffalo,  and  the  Federal  (New  Eng- 
land Gas  and  Coke  Company)  and  New  Central  Shafts  on  Paw- 
paw Creek  farther  to  the  north-east.  The  analyses,  Nos.  27,  28, 
29,  35,  and  36,  given  in  the  table  on  page  6-11,  show  the  char- 
acter of  this  coal  on  the  West  Fork  River,  while  No.  21  reveals 
it  in  the  Chatham  mine  of  the  Georges  Creek  Coal  &  Iron  Com- 
pany, near  Underwood.  In  all  of  these  the  sulphur  is  less  than 
one  per  cent. 
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This  belt  of  low  sulphur  coal  is  about  three  miles  wide  on 
the  \A''est  Fork  River  in  ]\Iarion  County,  and  whether  it  will 
widen  or  contract  to  the  north-east,  no  one  can  determine,  but 
the  fact  that  the  coal  is  all  low  in  sulphur  at  the  Chatham  shaft, 
and  also  in  the  two  shafts  on  Pawpaw  Creek,,  would  lead  to  the 
conclusion  that  this  belt  of  low  sulphur  coal  may  extend  north- 
eastward entirely  across  Monongalia  County. 

In  a  series  of  11  samples  taken  from  different  portions  of 
the  Chatham  Mine  of  the  Georges  Creek  Coal  and  Iron  Company, 
near  Underwood,  and  analyzed  for  the  company,  the  average  of 
all  gave  the  following  results  : 

jNIoisture 1.83 

Volatile  matter 35.79 

Fixed  carbon 56.11 

Ash  6.27 

Total .- .  100.00 

Sulphur    1.05 

Coal  of  this  composition  should  yield  a  coke  with  a  sulphur 
content  not  exceeding  0.85,  which  is  practically  the  same  as  the 
best  of  Connellsville  coke. 

The  Pittsburg  coal  in  this  region  of  low  sulphur  is  an  ideal 
one  for  use  in  by-product  ovens,  as  may  be  observed  from  the 
results  obtained  by  the  New  England  Gas  and  Coke  Company 
of  Boston,  Mass.  One  ton  of  this  coal  shipped  to  its  plant  from 
the  Chatham  shaft  of  the  Georges  Creek  Coal  and  Iron  Company, 
yielded  the  following  results : 

Ammonia,  22  pounds  at  3  cents $0.66 

Coal  tar,  10  gallons  at  2i  cents" 35 

Gas,  6000  cubic  feet  at  31  cents 1.86 

Coke,  1600  pounds  at  $6  per  ton 4.80 

Total   $7.57 

The  ideal  method  of  marketing  coals  of  this  description 
would  be  to  ship  them  to  the  location  of  the  Iron  Furnaces  where 
they  could  be  coked  in  by-product  ovens,  either  alone  or  mixed 
with  other  coals  like  the  New  River  and  Pocahontas,  and  thus 
their  precious  by-products  could  be  saved  and  utilized  itistead  of 
being  consumed  in  Ihc  flames  of  the  wasteful  bee-hive  oven. 

The   following  table  of  analyses  has  been  kindly  furnished 
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the  Survey  by  Mr.  C.  E.  Scott  of  Junior,  W.  Va.,  Chemist  for 
the  Davis  Colliery  Company : 

Coal         Location                             Th'ness  Mois.  V.  M.  F.  C.     Ash  Sul. 

Gilmer  County. 

Pittsburg.  ..Lower   Level    Run 5'     4"  1.80     37.56  54.04     6.60  2.55 

Pittsburg... Near    "Cedarville" 6      6  1.86     38.08  53.14     6.92  1.88 

Pittsburg . .  .  Duck  Run 6      0  2.10     37.85  54.45     5.60  2.16 

Pittsburg... Duck  Run 6      4  2.00     38.90  52.60     6.50  1.73 

Pittsburg.  ..Lynch  Run 7      0  1.98     39.51  53.75     4.76  1.96 

Pittsburg . .  .  Lynch  Run 7      0  1.93     39.15  52.92     6.00  2.23 

Pittsburg..  .Lynch   Run 8      4  2.14     38.32  54.86     4.68  1.45 

Pittsburg.  .  .Stewart  Creek 6      4  2.62     37.23  55.31     4.84  1.92 

Pittsburg... Leading   Creek 6      6  2.08     38.27  53.33     6.32  1.70 

Pittsburg..  .Leading   Creek 8      9  1.42     39.56  49.78     9.24  2.52 

Lewis  County. 

Red  Stone.. Left  Fk.  of  Fink  Creek.. 5      0  1.86     37.20  56.31     4.63  1.86 

Red  Stone.. Right  Fk.  of  Fink  Creek. 5      0  1.35     37.47  52.97     8.21  3.58 

Red  Stone.. Right  Fk.  of  Fink  Creek. 5      1  3.34     34.46  56.76     5.44  1.82 

Pittsburg. .  .Leading   Creek 5      6  2.06     39.50  54.62     3.82  1.71 

Pittsburg... Leading   Creek 7      4  2.14     38.97  54.26     4.63  1.93 

Pittsburg. .  .Leading   Creek 7      0  1.45    41.82  51.00     5.73  2.51 

Upshur  County. 

U.  Freeport .  Bull  Run 6      0  1.50     36.80  52.50     9.20  1.44 

U.Freeport. Bull  Run 5    11  1.49     36.94  52.51     9.06  1.51 

U.  Freeport. Bull  Run 4      4  1.79     36.12  54.59     7.50  1.37 

Lewis  County. 
Bakerstown.G.    L.    Post    farm,    Mill 

Run     30  1.31     36.71  55.01     6.97  .88 

Elk  Lick.... Caps  Run  on  C.  &  C.  Ry. 4    11  1.16    38.86  49.83  10.15  2.37 

Braxton  County. 

Pittsburg... Copen   Run 6      6  1.56     39.75  52.88     5.81  2.27 

Pittsburg... Slab   Camp   Run 5    10  1.64     39.91  51.94     6.51  2.51 

Pittsburg... Venison  Fk.  of  Cedar  Ck.5      6  1.69     39.35  54.10     4.86  2.31 

Pittsburg..  .Trace  Run 5      2  1.70     39.15  53.52     5.63  1.96 

Pittsburg. .  .Cedar    Creek    (mouth    of 

Moyer)     4      6  1.58     38.01  53.91     6.50  2.71 

Pittsburg.  .  .Cedar  Creek   (mouth   of 

Moyer)     4      8  1.81     38.63  53.96     5.60  2.01 

Sewell Mill      Creek,      Randolph 

County    4      0  1.20     25.59  60.7112.50  0.59 

There  is  6^"  of  "hard  slate"  in  the  center  of  the  coal  on  Mill 
Creek,  thus  making  the  entire  bed  there  4'  6|"  thick.     Mr.  Scott 

also  states  that  the  Phosphorus  in  the  Pittsburg  coal  on  Copen 
averages  0.016. 

The  samples  of  coal  from  the  Bakerstown,  Elk  Lick,  Pitts- 
burg, Redstone,  and  Sewickley  coal  beds,  collected  by  Mr.  Hen- 

nen,  and  analyzed  by  Hite  and  Patton  yielded  the  res-ults  shown 
in  Table  No.  10  as  follows : 
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LOCATION  OF  MINE  SAMPLES  IN  TABLE  NO.  10. 

Bakerstown  Coal. 

Analyses 
Xos. 

1.  Davis  Coal  &  Coke  Company  (Mine  No.  50),  west  side  of  jMontgom- 

ery  Riui,  one-half  mile  south  of  West  Virginia  Central  Junction, 
IMineral  County. 

2.  Davis  Coal  &  Coke  Company  (Mine  No.  51),  east  side  of  Montgom- 

ery Run,  same  place  as  No.  1. 

Elk  Lick  Coal. 

3.  Jacksonville  Coal  &  Coke  Company,  one  mile  north-east  of  Jackson- 

ville, Lewis  County. 

Pittsburg  Coal. 


10 


J.  M.  Hall  et  al.  core  test,  four  miles  due  south  of  Proctor,  on  Coal 

Branch  of  Doolin  Run,  Wetzel  County. 
Elkins  Coal  &  Coke  Company   (Fulmer,  or  No.  5  mine),  on  branch 

of  Deckers  Creeks  two  and  one-half  miles  east  of  Morgantown, 

I\Ionongalia  County. 
Davis  Coal  &  Coke  Company   (Mine  No.  10),  at  Wabash,  one  mile 

north-west  of  Hartmansville,  Mineral  County. 
Bruce  and  Cheuvront,  on  Zimri  Flannaghan  farm,  just  north-east  of 

Berea,  Ritchie  County. 
Cosmopolitan  Coal  &  Coke  Company,  on  south  side  Little  Kanawha 

River,  one-eighth  mile  below  mouth  of  Copen  Run,  Gilmer  Countj^ 
Davis  Colliery  Company  (Mine  No.  11),  one-fourth  mile  below  Copen 

Station,  and  four  miles  up  Copen  Run,  Braxton  County. 
Davis  Colliery  Company  (Mine  No.  10),  on  Morris  Branch  of  Copen 

Run,  one-half  mile  west  of  Bower,  Braxton  County. 
Theodore  Coulter  farm,  summit  high  knob  just  west  of  Coon  Knob, 

five  miles  south-west  of  Sutton,  Braxton  County. 


12. 


13. 


14. 


Redstone  Coal. 

Jane  Lew  Coal  &  Coke  Company  (McWhorter  mine),  two  miles  north 
of  Jane  Lew,  in  Harrison  County. 

Pennsylvania  Consolidated  Coal  Company,  one-fourth  mile  cast  of 
Lorcntz  Station,  Upshur  County. 

Rod  Rock  Fuel  Company,  one  mile  and  a  quarter  cast  of  Lorcntz  Sta- 
tion, on  north  side  B.  &  O.  R.  R.,  Upshur  County. 


Sewickley  Coal. 


Parker  Run  Coal  &  Coke  Company,  north  side  Monongahela  River, 
just  above  and  nearly  opposite  Montana  mine,  Marion  County. 


TABLE  NO.  10,  ANALYSES  OF  THE  CONEMAUGH  AND  MONONGAHELA  COALS. 


' 

Air  Dried  Samples. 

Same  Samples  Corrected  for  Moisture. 

PROXIMATE. 

ULTIMATE. 

Calo. 

B.T.U. 
14176 
14232 

Calcu. 

B.T.U. 

13651 

13745 

Nos." 
1   .. 

PROXIMATE. 

ULTIMATE. 

Calo. 

B.T.U. 
14076 
14088 

Rakerstoivn. 
Mois.  V.  M. 

0.65     15.35 

0.75     14.76 

F.  C. 
73.30 
74.30 

Phos. 
.008 
.012 

C. 
77.90 
78.82 

H. 

4.00 

4.06 

0. 
3.47 
3.90 

N. 

1.27 

1.27 

Bakerst07 
'       Mois. 
1.43 

vn. 
V.  M. 
15.23 
14.60 

F.  C. 
72.72 
73.61 

Phos. 
.008 
.012 

C. 

77.29 
78.02 

H. 
4.09 
4.17 

0. 

4.10 
4.72 

N. 

1.26 

1.2a 

Calcu 

Nos. 

1  .. 

2  .. 

Ash. 
10.70 
10.14 

Sul. 
2.66 
1.81 

Ash. 
10.62 
10.04 

Sul. 
2.64 
1.79 

B.T.U. 
13567 

2    .. 
Av 

1.75 

13640 

Av 

'ge..0.70 

15.05 

73.83 

.010 

10.42 

2.23 

78.36 

4.03 

3.68 

1.27 

14204 

13698 

'ge..l.59 

14.91 

73.16 

.010 

10.33 

2.21 

77.65 

4.13 

4.41 

1.26 

14082 

13603 

8   .. 

Elk  Lick. 
....1.10 

87.40 

46.46 

.006 

15.04 

2.49 

71.36 

4.78 

5.32 

1.01 

13360 

13036 

3    .. 

Elk  Lick. 
1.73 

37.17 

34.56 
17.10 

38.39 
38.22 
38.24 

46.15 

sV.is 

73.17 

51.11 
52.51 
52.90 

.006 

.019 
.016 

.014 
.016 
.011 

14.95 

9.17 
7.62 

8.06 
6.74 
6.63 

2.48 

2.06 
1.56 

3.30 
2.47 
2.11 

70.91 

78.66 
79.08 

73.75 
74.52 
76.53 

4.85 

4.72 
4.96 

4.79 
5.33 
5.16 

5.80 

4".86 
6.28 

9.11 
9.92 
9.64 

1.01 

i.io 

1.50 

0.99 
1.02 
1.03 

13276 

14282 
14367 

13582 
13629 
13615 

12969 

4  .. 

5  .. 

6  . 

Pittsburg 

'.'.'.'.2.69 
2.11 

4  .. 

5  .. 

6  .. 

Pittsburg 

1.68 

1.40 

1.25 

1.40 

l.SO 

1.90 

1.80 

1.80 

•ge..l.(i3 

37.07 
34.80 
17.25 
37.45 
38.64 
38.46 
38.44 
35.40 
.S4.69" 

53.07 
54.57 
73.81 
52.50 
51.45 
52.80 
53.20 
57.48 
56.11 

.003 
0.19 
.016 
.002 
.014 
.016 
.011 
.002 

8.18 
9.23 
7.69 
8.65 
8.11 
6.78 
6.66 
5.32 

4.20 
2.07 
1.57 
5.62 
3.32 
2.48 
2.12 
1.65 

77.82 
78.65 
79.77 
70.91 
74.23 
75.00 
75.94 
75.82 

4.11 

4.64 
4.86 
5.84 
4.72 
5.26 
5.10 
6.11 

4.79 
4.31 
4.60 

10.56 
8.62 
9.46 
9.25 

11.06 

1.02 

1.20 
1.51 
0.54 
1.00 
1.02 
1.03 
0.64 

1.3739 
14382 
14493 
13473 
13671 
13717 
13689 
13972 

13648 
14056 
14317 
13269 
13171 
13539 
13588 
14004 

13975 
14231 

7  .. 

8  .. 

7  .. 

8  .. 

....  2.44 

13109 

9   .. 

10  .. 

11  .. 

9    .. 

10  .. 

11  .. 
Av 

12  .. 

13  .. 

14  .. 
Av 

2.53 

2.33 

13475 
13627 

Av 

.010 

7.56 

2.88 

76.00 

5.08 

7.83 

.098 

13892 

13699 

•ge..2.30 
Redstone 

33.30 

56.77 

.012 

7.62 

2.30 

76.17 

4.97 

7.76 

1.14 

18896 

18668 

12  .. 

13  .. 

14  .. 

Redstone 

1.15 

0.90 

0.95 

36.81 
38.50 
37.03 

55.93 
52.97 
52.53 

.017 
.051 
.031 

6.11 
7.57 
8.89 

1.07 
2.62 
3.07 

81.87 
75.83 
74.85 

3.89 
4.89 
4.83 

5.88 
8.22 
8.65 

1.18 
0.87 
0.91 

14044 
13817 
13633 

13912 
13581 
13335 

Av 

'gc.l.OO 

SewickUi 
1.16 

37.66 
88.46 

53.81 
61.97 

.033 
.005 

7.52 
8.43 

3.41 

3.48 

74.18 

77.63 

4.53 

4.90 

7.58 
4.53 

0.98 
1.03 

13831 

14187 

13609 
14117 

*ge 

16   .. 

15    .. 

Sewickley. 
1.47     38.34 

51.79 

.005 

4.80 

3.47 

77.38 

4.93 

4.79 

1.08 

14142 

14081 
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THE    REDSTONE    COAL. 

This  coal,  which  occurs  frequently  at  30  to  50  feet  above 
the  Pittsburg  bed,  is  described  on  pages  160  to  165,  Vol.  II, 
where  its  chemical  composition  as  shown  by  the  analysis  of  two 
samples  taken  from  the  Century  mine  in  Barbour  County  is  given 
as  follows  on  page  161 : 

Moisture    0.67  0.67 

Volatile  matter 36.89  36.21 

Fixed  carbon 55.41  54.38 

Ash    7.03  8.74 

Total 100.00  100.00 

Sulphur    3.43  3.90 

Phosphorus    0.009  0.035 

This  Redstone  Coal  bed  appears  to  have  a  wide  distribution 
ii]  Lewis  and  Barbour  Counties,  and  a  portion  of  Gilmer.  In 
fact  it  has  been  mistaken  for  the  Pittsburg  bed  at  many  locaHties 
in  the  region  of  Weston,  Buckhannon  and  other  points  where 
the  Pittsburg  has  a  poor  development. 

It  has  recently  been  opened  for  commercial  shipments  in 
both  Harrison  and  Upshur  Counties,  all  of  which  have  been 
visited  and  sampled  by  Mr.  Hennen. 

The  Jane  Lew  Coal  &  Coke  Company  of  Uniontown,  Pa., 
is.  operating  on  this  coal  bed,  according  to  Mr.  Hennen,  at  its 
McWhorter  mine,  one-eighth  mile  west  of  McWhorter  Station, 
and  two  miles  north  from  Jane  Lew,  where  he  obtained  the  fol- 
lowing data : 

Ft.  In. 

1.  Sandstone,  massive  and  concealed,  black  slate  at  bottom 100  0 

2.  Bone     , 0  6 

3.  Coal,   hard,   bright     4'     0"  ] 

4.  Bone,    3"   to  0      1     [-  Redstone  coal 6  1 

5.  Coal,    hard,   bright      2      0    J 

6.  Slate  and   shale 30  0 

7.  Coal,  Pittsburg,  hard  40"  to 4  0 

8.  Fire   clay,    gray 

In  sections  3,  4,  and  5,  the  clay  seams  2'  0"  to  3'  0"  thick  come  in 
often  from  top  to  bottom  of  coal. 

Elevation  Redstone  bed  (aneroid),  1365  feet  A.  T. ;  Butts,  S.  80''  E. ; 
Faces,  S.  1°  W. ;  Greatest  rise,  S.  E. ;  Mine  capacity,  80  tons;  Men  em- 
ployed, 17 ;  Coal  manufactured  into  coke  on  the  premises,  shipped  west 
for  smelting  purposes ;  Authority  for  mine  data,  John  Harley,  Supt.  ; 
Sample  from  N»s.  3  and  5,  for  analysis  of  which  see  Table  No.  10,  page 
667. 
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Clay  veir  s  2  to  3  feet  across  are  frequent  in  the  mine.  The 
company  has  20  beehive  ovens  in  which  it  burns  both  -iS  and  73 
hour  coke  and  ships  the  product  to  smelters  in  Montana.  Mr. 
Hennen  collected  a  sample  of  the  72  hour  coke,  which  yielded 
the  following  results  on  analysis  by  Hite  and  Patton : 

Moisture     0.20 

Volatile    matter 0.50 

Fixed    carbon 90.20 

Ash    9.10 

Total 100.00 

Sulphur    1.19 

Phosphorus 0.023 

A  result  which  gives  a  very  excellent  quality  of  coke. 

A  well  was  drilled  for  natural  gas  upon  the  Wm.  H. 
McWhorter  farm,  one-fourth  mile  south  of  the  McWhorter 
mine,  by  the  Raven  Carbon  Company,  beginning  a  few  (14) 
feet  above  the  horizon  of  the  Redstone  coal.  The  record  of  this 
well  is  as  follows,  according  to  Mr.  Chas.  Linquist,  Superintend- 
ent of  the  Raven  Carbon  Company,  who  gave  the  record  to  Mr. 
Hennen : 

Thickness.  Depth. 

Feet.  Feet. 

Conductor,   surface 14  to  14 

Coal,   Redstone 8  to  22 

Interval     28  to  HO 

Coal,    Pittsburg , 4  to  54 

Interval    401  to  455 

Coal,   Bakerstown 6  to  461 

Interval     89  to  550 

Sand,  "Little  Dunkard"   (Mahoning) 70  to  620 

Interval    (Allegheny) 205  to  825 

Sand     (Pottsvillc) 315  to  1140 

Interval     10  to  1150 

Sand     45  to  1195 

Interval     20  to  1215 

Sand,   base   Pottsville 80  to  1295 

Interval    259  to  1554 

"Bip    Lime" 61  to  1615 

"Bi;r    Injun"    sand 145  to  1760 

Interval     191  to  1951 

Sand,  Gantz  (Bcrea)    (gas  at  1957) 51  to  2002 

Interval    331  to  2333 

Sand,   Gordon   "Stray" 1?  to  2345 

Sand,  Gordon,  gas  2358,  water  at  2361 17  to  2362 

The  well  produced  1,500,000  cubic  feet  of  gas  from  the 
Gantz  sand,  and   1,000,000    from   the   "Gordon",  as  ihc  drillers 
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term  the  one  struck  at  2333  feet  below  the  Redstone  coal,  but  it 
is  very  probably  the  jth  sand  of  the  Clarksburg  region,  since  it 
occurs  at  practically  the  same  depth  (2300')  below  the  Pittsburg 
coal  bed. 

The  Redstone  coal  is  also  the  one  that  is  mined  for  local 
supply  around  Weston,  Lewis  County,  as  will  appear  from  the 
following  section  made  at  the  local  mine  of  Jacob  Flesher,  three- 
quarters  mile  south  of  the  town,  by  Mr.  Hennen : 

Ft.  In. 

1.  Sandstone,  massive  and  concealed 120  0 

2.  Shale 

3.  Coal,   hard  0'     3"  1 

4.  Slate,   black,   2"   to     0      4    [  Redstone  coal 4  11 

Coal,    bright,    hard     4      4    J 

Concealed 45  0 

Limestone    .' 4  0 

Coal,    Pittsburg 3  0 

Nos.  6,  7,  and  8  were  not  seen,  but  reported  by  Jacob  Flesher.    Eleva- 
tion (aneroid),  1115  feet  A.  T. 

This  Redstone  coal  extends  up  the  West  Fork  River  and 
has  been  frequently  mined  by  the  farmers,  while  the  one  which 
is  here  termed  the  Pittsbtirg  declines  in  thickness,  and  makes 
only  a  small  blossom  at  45'  to  50'  lower,  a  few  feet  below  a  yellow 
limestone  along  the  east  bank  of  West  Fork  River.  On  Mur- 
phy's Creek  and  Middle  Run,  however,  which  put  into  the  West 
Fork  River  two  miles  above  Weston,  both  coals  thicken  up  and 
have  been  mined  on  the  Asa  Fisher  estate,  now  owned  by  Hugh 
Henry,  where  the  following  section  was  measured  by  the  writer : 

Ft.  In. 

Sandstone,   and   concealed 100  0 

Shales,     sandy .-, 10  0 

Shales,    dark 4  0 

Coal,  Redstone,  reported 4  6 

Shales,    sandy 15-  0 

.Sandstone,   massive 10  0 

Concealed     25  0 

Coal,    Pittsburg,    reported ". 5  6 


No.  4  is  softer  than  No.  8  and  the  coal  breaks  up  smaller  in 
mining.  Neither  bank  could  be  entered  on  account  of  water  and 
fall  of  roof. 

The  same  two  coal  beds  have  been  opened  on  Limestone  Run, 
a  tributary  of  Murphy  Creek,  by  D.  F.  Bailey,  who  states  that  he 
dug  the  lower  coal  out  of  the  run  where  it  is  3'  4"  thick,  while 
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the  Upper  or  Redstone  coal  is  opened  immediately  above,  and  45 
feet  higher,  and  is  5  to  6  feet  thick. 

There  are  also  several  localities  on  Polk,  Leading,  and  Fink 
Creeks  in  Lewis,  and  the  adjoining  county  of  Gilmer,  where  both 
of  these  coal  beds  are  reported  to  have  a  thickness  of  4  to  6  feet 
in  the  same  hill. 

It  is  barely  possible  that  the  lower  of  these  two  beds  might 
represent  the  Little  Pittsburg  coal,  while  the  upper  would  be  the 
true  Pittsburg.  However,  the  character  of  the  lower  coal  looks 
exactly  like  that  of  the  regular  Pittsburg  seam,  while  that  of  the 
upper  one  is  different.  Then,  too,  at  Century,  in  Barbour  County, 
where  the  Redstone  is  mined,  and  the  Pittsburg  is  present  36 
feet  below  and  8  feet  thick,  there  can  be  no  doubt  of  the  identity 
of  the  two  coal  beds,  since  they  both  cover  a  wide  area  in  that 
region  with  good  commercial  thickness. 

The  Pennsylvania  Consolidated  Coal  Company  of  Philadel- 
phia, Pa.,  has  a  mine  in  the  Redstone  coal,  one-fourth  mile  east 
from  Lorentz  Station,  Upshur  County,  where  Mr.  Hennen  ob- 
tained the  following  data : 

Ft.      In. 

1.  Slate    

2.  Coal,  Redstone,  bright,  hard,  3  feet  to 4        4 

3.  Slate 

Elevation  (aneroid),  1430  feet  A.  T. ;  Butts,  S.  75°  E. ;  Faces, 
S.  15°  W. ;  Greatest  rise,  S.  50°  E. ;  Mine  capacity,  100  tons;  Authority 
for  mine  data,  C.  C.  Duvall,  pumper  and  engineer;  Sample  from  No.  2, 
for  analysis  of  which  see  Table  No.  10,  page  667. 

This  mine  was  not  in  operation  when  Mr.  Hennen  visited  it, 
June  11th,  1907.  The  coal  is  about  20  to  25  feet  below  drainage 
at  Lorentz  Station  and  dipping  very  rapidly  to  the  north-west. 
It  continues  to  rise  rapidly  eastward,  and  at  a  mile  and  a  quarter 
eastward  from  Lorentz  Station'is  60  feet  higher,  at  the  mine  of 
the  Red  Rock  Fuel  Company  of  Red  Rock,W.  Va.,  where  Mr. 
Hennen  obtained  the  following  data : 

I't.       Tn. 

1.  -Sandstone,  massive,  slate  at  bottom loo        o 

2.  Coal,  Redstone,  bright,  hard  3'  0"  to 1         2i 

3.  .Slate  and  concealed 45         0 

4.  Cnal,  (Piltshtirg),  heavy  blossom,  said  to  bo 1         0 

:>.     Slale    

Elevation    (aneroid).    M1)0    feel    A.    T. :    Bulls,    N.    75°    VV. ;    Faces, 
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S.  15°  W.;  Greatest  rise,  S.  5l4°  E.,  1.8%;  Mine  capacity,  250  tons;  Men 
employed,  45 ;  Coal  shipped  east  for  steam  purposes ;  Authority  for  mine 
data,  Robert  Long,  Supt. ;  Sample  from  No.  2,  for  analysis  of  which 
see  Table  No.  10,  page  667. 

There  are  several  clay  veins  in  this  mine  3  to  3  feet  thick, 
and  extending  from  top  to  bottom  of  the  coal,  always  at  a  slight 
angle  and  generally  where  there  is  a  slight  fault  in  the  coal,  as 
shown  by  the  roof  and  bottom. 

Prof.  J.  A.  Bownocker  of  the  Ohio  Geological  Survey,  in 
a  recent  paper,  claims  that  the  coal  at  Pomeroy,  Ohio,  is  the 
representative  of  the  Redstone  bed  instead  of  the  Pittsburg  with 
which  it  has  always  heretofore  been  identified.  If  Prof.  Bow- 
nocker's  contention  should  prove  correct,  then  the  coal  at  Hart- 
ford, Spillman,  Mason  City,  etc.,  in  Mason  County,  would 
also  be  the  Redstone  coal  instead  of  the  Pittsburg,  with  which 
it  has  heretofore  been  classed.  It  is  possible  that  the  coal  bed 
which  Prof.  Bownocker  finds  below  the  Pomeroy  coal  in  Ohio  in 
connection  witb.  .a  yellow  limestone  which  he  has  traced  for  many 
miles,  may  represent  the  Little  Pittsburg  coal  instead  of  the 
regular  Pittsburg  or  No.  8  of  the  Ohio  series.  No  coal  below  the 
one  mined  on  the  West  Virginia  side  of  the  Ohio  River  at  Hart- 
ford, Spillman,  etc.,  has  been  reported  in  Mason  County, 
but  there  can  be  no  doubt  that  the  coal  mined  on  both  sides  of 
the  Ohio  at  Pomeroy  and  Middleport  are  one  and  the  same 
whether  it  be  Redstone  or  Pittsburg.  The  interval  between  the 
two  beds  is  so  small,  only  30  to  40  feet  according  to  Prof. 
Bownocker,  that  the  question  is  of  scientific  interest  mainly,  since 
only  one  of  them  is  of  commercial  importance  on  the  West  Vir- 
ginia side  of  the  river  at  least. 

This  coal  at  Hartford  soon  disappears  after  we  pass  up  the 
Ohio  River  a  few  miles  above  Antiquity,  as  we  learn  from  the 
record  of  a  diamond  drill  hole  put  down  by  the  Uniontown  Drill- 
ing Company  on  the  Margaret  Roush  farm,  one  mile  south  of 
Letart,  Mason  County,  and  one-half  mile  from  the  Ohio  River. 
The  record  was  kept  by  M.  J.  O'Toole,  the  driller,  and  kindly 
furnished  the  Survey  by  Mr.  J.  E.  Barnes  of  Pittsburg.  It  reads 
as  follows : 
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Thickness. 
Feet. 

Surface    20 

White    shale 16 

Shale     : 17 

Brittle    shale 7 

sandstonl  \  \\\[n^aynesburg :::::::::;::::;:::;::::  23 

Shale     6 

Sandy    shale 9 

Shale     • 30 

Limestone     2 

Shale     7 

Sandy   shale 10 

Black    slate 2 

Sandstone     16 

Dark    slate 3 

Fire  clay 2 

Sandstone    5 

Dark    slate 2 

Sandstone     5 

Red   shale 2 

Sandstone    6 

Brittle    shale ,       6 

Dark    slate 2 

Sandy   shale 10 

Shale    11 

Sandy   shale 5 

Red   shale 17 

Sandstone 3 

Red   shale 3 

Sandstone     7 

Dark    slate 5 

Brittle    slate 49 

Sandy   shale 9 

Sandstone     8 

Shale    5 

Red   shale 7 

Sandy   shale 10 

Shale     20 

Brittle    shale 9 

Shale 14 

Sandstone,    Pillshurg 51 

Brittle    shale 12 

.Sandstone     5 

Sandy    shale 18 

Brittle    shale 10 

Sandstone     17 

Shale     9 

Shale     2 

Sand'^tonc   to   hot! nm 2 

The  Wayncsbnrg  sandstone  struck  in  this  borinj^  at  GO  feet 

makes  Letart  Falls  in  the  Ohio  River,  and  hence  the  thick  (51) 

sandstone  whose  base  occurs  at  451  feet,  358  feet  below  the  base 
of  the  Wayneshurfr  sandstone,  is  the  iqreat  cliff  rock  which  over- 


Depth. 

Feet. 

to 

20 

to 

36 

to 

53 

to 

60 

to 

70 

to 

93 

to 

99 

to 

108 

to 

138 

to 

140 

to 

147 

to 

157 

to 

159 

to 

175 

to 

178 

to 

180 

to 

185 

to 

187 

to 

192 

to 

194 

to 

200 

to 

206 

to 

208 

to 

218 

to 

229 

to 

234 

to 

251 

to 

254 

to 

257 

to 

264 

to 

269 

to 

318 

to 

327 

to 

335 

to 

340 

to 

347 

to 

357 

to 

377 

to 

386 

to 

400 

to 

451 

to 

463 

to 

463 

to 

•J86 

to 

496 

to 

513 

to 

522 

to 

.'S24 

to 

526 
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lies  the  coal — mined  at  Hartford,  Mason,  Clifton  and  other 
points  along  the  river  below  Letart.  As  will  be  observed  from 
the  record,  not  a  trace  of  coal  exists  in  the  entire  Monongahela 
series  here. 

Another  hole  was  put  down  by  the  Uniontown  Drilling  Corn- 
pan}^,  four  miles  and  a  half  above  Letart,  on  the  Samuel  Webster 
fann,  one-half  mile  south  of  School  House  Station,  in  which  6 
inches  of  hone  coal  directly  below  2  feet  of  black  shale  was  found 
at  a  depth  of  536  feet  and  340  feet  below  the  base  of  .the  Waynes- 
hurg  sandstone,  whkh  comes  103  feet  deeper  in  this  boring  than 
in  the  one  near  Letart,  so  that  here  in  north-western  Jackson 
County  the  Monongahela  series  holds  only  2  inches  of  coal. 

In  a  bore  hole  put  down  on  the  J.  L.  Poe  farm,  two  miles 
from  Ravenswood,  Jackson  County,  by  R.  V.  Myers  of  Guyes- 
ville,  Ohio,  3'  9"  of  coal  is  reported  to  have  been  found  at  a 
depth  of  368  feet.  As  Ravenswood  is  about  10  miles  north-east 
from  School  House  Station,  this  coal  would  most  probably  come 
at  the  Pittsburg  horizon.  This  is  also  probably  the  same  horizon 
as  tha,t  of  the  coal  in  an  oil  well  near  Belleville,  Wood  County, 
next  north-east  from  Jackson,  where  4  feet  of  coal  is  reported 
at  a  depth  of  400  feet.  It  may  be  nearly  all  black  slate  however, 
just  like  the  Pittsburg  coal  at  Letart,  and  in  the  White  Oak  oil 
field  of  Ritchie  County,  as  described  oh  page  663  of  this  volume. 

THE  SEWICKLEY  COAL. 

This  coal,  which  occurs  at  80  to  100  feet  above  the  Redstone 
bed,  is  quite  important  in  the  northern  portion  of  the  State, 
especially  in  Monongalia  and  Marion  Counties.  Its  bed  struc- 
ture, analysis,  etc.,  in  these  two  counties  is  quite  fully  described 
in  Vol.  II,  pages  152-159,  inclusive.  The  coal  has  a  thickness 
of  5  to  6  feet,  and  is  generally  separated  into  two  benches  by  one 
or  two  thin  layers  of  dark  slate.  The  coal  is  in  high  repute  for 
steam  and  domestic  purposes,  since  it  comes  out  of  the  mine  in 
good  hard  blocks,  which  are  interlaminated  with  more  or  less 
mineral  charcoal,  thus  rendering  the  fuel  more  open-burning  and 
less  fusible  on  the  grates  than  the  celebrated  Pittsburg  coal  below. 
For  this- reason  it  is  generally  preferred  to  the  Pittsburg  bed  by 
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the  farmers  where  both  are  equally  accessible.  True,  it  is  high 
in  sulphur,  analyzing  3.50  to  4.50  per  cent.,  but  this  does  not 
appear  to  interfere  with  its  usefulness  as  a  general  fuel. 

The  Parker  Run  Coal  and  Coke  Company  of  Fairmont, 
Marion  County,  has  recently  opened  a  mine  in  this  coal  on  the 
west  side  of  the  Monongahela  River,  one  mile  below  Rivesville, 
just  above  and  opposite  Montana,  where  Mr.  Hennen  obtained 
the  following  data : 

Ft.      In. 

1.  Sandstone,    hard 

2.  Coal,  medium,  hard     4'     1  "  1 

3.  Coal,  bony,   1"   to         0      3       j-  Sewickley  coal 6         5i 

4.  Coal  2      li    J 

5.  Slate    

Elevation  (aneroid),  about  900  feet  A.  T. ;  Butts,  S.  75°  E. ;  Faces, 
N..  15"°  E. ;  Greatest  rise,  S.  E. ;  Mine  capacity,  150  tons ;  Men  employed, 
24 ;  Coal  shipped  by  river  to  Pennsylvania  for  steam  purposes ;  Authority 
for  mine  data,  W.  C.  Martin,  mine  foreman ;  Sample  from  Nos.  2  and  4, 
for  analysis  of  which  see  Table  No.  10,  page  667. 

This  is  the  only  commercial  mine  in  this  bed  within  the  State 
from  which  shipments  are  made,  and  as  all  the  other  analyses  of 
this  coal  have  been  made  from  outcrop  samples,  they  probably 
do  not  represent  its  true  composition  so  well  as  this  one.  The 
B.T.U.  (14143)  show  that  it  even  excels  the  Pittsburg  coal 
(14000)  in  heat  units. 

The  relations  of  this  coal  to  the  underlying  Pittsburg  bed, 
as  well  as  to  the  other  overlying  members  of  the  Monongahela 
series  is  finely  shown  by  the  record  of  a  diamond  drill  boring 
made  by  the  Fairmont  Coal  Company  on  Little  Mill  Fall  Run, 
Marion  County,  and  kindly  placed  at  the  service  of  the  Survey 
by  Mr.  L.  L.  Malone,  General  Manager  of  the  Fairmont  Coal 
Company.     This  very  important  record  reads  as  follows : 

Bore  Hole  No.   2   (Fairmont    Coal  Company  Series)   on  the 

J.  L.  Jones  Tract,  Little  Mill  Fall  Run,  Two  Miles 

North-west  from  Monongah. 

Elev.  Top  1202.05. 

Thickness.  Depth. 

Ft.       In.  Ft.       In. 

Surface    3        o  3        6 

Sandstone    4r)        6  49        0 
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Thickness.  Depth. 

Ft.       In.  Ft.      In. 

[  coal             2'     0"  1 
Waynesburg  coal  \  fire  clay     1      5}- 6         5  55         5 

[ coal  3      0    J 

Fire  clay 5         5  60       10 

Shale,    light 5         7  66         5 

Sandstone     , 5         9  72         2 

Shale,    light 24         7  96        9 

Sandstone 1         6  98         3 

Shale,    light 12         0       .      110         3 

Coal,  Little   Wayneshurg 0        2  110        5 

Shale,    light 53        S  164        1 

{  coal         0'     5"  1 
Coal,  Uniontown  \  slate        0     3    \  .  •  • 1        2  165        3 

[ coal         0     6   J 

Shale,    light 10         8  175       11 

Limestone    8        0  183       11 

Red   shale 4        9  3  88        8 

Shale,    green 16        4  205         0 

Limestone    8         6  213         6 

Shale,    limy,    green , 7         0  220         6 

Shale,   red,   limy 13         4  233       10 

Shale,    green -. 4         5  238         3 

Limestone 2       10  241         1  - 

Fire    clay 2         0  243         1 

Limestone,  and  shale 55        0  298        1 

Shale,    light 3         0  301         1 

Sandstone  and  limestone 8       11  310        0 

Shale,    green 4        0  314        0 

Sandstone    ". 6         8  320         8 

Shale  and  sandstone 10        2  330      10 

r  coal         1'  10"  1 

I  slate        0     1    I 
■Coal,  Sewickley    ■{  coal         3      5     [ 6         2  337         0 

I  slate        0      1     I 

[ coal         0      9    J 

Fire    clay 7 

Sandstone    21 

Shale,    sandy 14 

Limestone    11 

Shale  and  limestone ' 12 

Shale,    light 34 

Slate,    black 15 

Sandstone     1 

Slate,    black 6 

f  coal  3'     04"  1 

bone  0     Oi 

Pittsburg  coal  ]  coal  0      4      1- 8         0  468       10 

bone          0      Oi 
[  coal           4      64 
Fire    clay 1       10  470         8 

This  vertical  measurement  of  the  Monongahela  series  reveals 
its  structure  and  exact  thickness  in  the  region  of  its  maximum 
development.  The  total  thickness  of  the  series  from  the  top  of 
the    Waynesburg    coal    to    the    bottom    of    the    Pittsburg    is 
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(468'  10" — 49')  419  feet  10  inches,  or  only  6  feet  6  inches  less 
than  the  maximum  measurement  at  Farmington  given  on  pages 
129  and  130,  Vol.  II.  All  of  the  coal  beds  of  the  series  are  rep- 
resented in  the  boring  except  the  Redstone,  which  often  dis- 
appears completely  from  the  section  in  the  Fairmont  region, 
although  it  was  found  in  Bore  Hole  No.  11  of  this  series,  located 
on  the  W.  S.  Parish  farm,  Right  Fork  of  Tevebaugh  Run,  two 
miles  and  a  half  due  west  from  Bore  Hole  N(5.  2.  This  is  also  a 
very  important  boring  since  it  reveals  the  stratigraphic  position 
of  tzvo  other  coal  beds  besides  the  Redstone,  which  occasionally 
appear  in  the  Monongahela  series.     This  record  reads  as  follows  : 


Bore  Hole  No.   11    (Fairmont  Coal  Company  Series)   W.   S. 

Parish  Farm,  Right  Fork  of  Tevebaugh,  Marion 

County.    Elevation  Top,  1081.93  A.  T. 


Coal,  Union  town- 


Thickness. 

Ft.  In. 

Surface    3  0 

Sandstone,    Gilboy 42  6 

Limestone    4  6 

Fire  clay  and  limestone 18  6 

Limestone    3  2 

Fire    clay 16  0 

Black    slate 9  6 

coal        0'  11" 

slate        0      3 

coal         0      6 

slate        0     2 

coal         1      2 

Slate,    gray 1  6 

Sandstone    18  0 

Shaly  fire  clay 14  5 

Limestone    6  0 

Fire    clay 13  0 

Sandstone    13  6 

Limestone    18  2 

Slaty  fire  clay 7  9 

Coal,    Lower    Uniontown 1  4 

Limestone 26  0 

Green  shah? 3  7 

Limestone    21  0 

Green   shale 4  0 

Shale,    sandy 2  9 

Sandstone,    Sewickley 5  5 

Slate,    dark 9  7 


bone  0'  T)" 

coal  3  6 

/^     t    r-         I  I        J  limestone  0  4 

Coal,  Sewickley   ^  ^^^^  ^  3 

slate  0  3 

cnal  0  4 


Depth. 
Ft.       In. 


3 
45 
49 
68 
71 
87 
96 


99 


101 
119 
133 
139 
152 
166 
184 
192 
193 
219 
222 
243 
247 
250 
2.'')6 
265 


272 


2    1 

9       I 

7     I 

7 

7 

1 

3 

0 

4 

4 
11 
11 
11 


92'    4' 


■62'    4" 
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Thickness. 

Ft.  In. 

Fire    clay 2  0 

Limestone     5  0 

Shale,    dark 18  0 

Sandstone     3  3 

Limestone    2  9 

Slate,    dark 9  7 

Fire  clay  horizon,  Lower  Sewickley  coal. .     0  9 

Limestone    11  2 

Fire   clay 2  0 

Sandstone    6  0 

Fire   clay 5  8 

Limestone    4  0 

Fire    clay 1  5 

Coal,    Redstone 1  0 

Fire    clay. 18  0 

Slate     4  0 

Shale,    gray 10  0 

Black    slate 12  6 


Depth. 
Ft.      la 


coal,  roof 
slate     (over- 
clay) 

Coal,  Pittsburg  ,  ^?". 
El.bot.coal,__Jf;^te 


0'     4  " 


628.93  A.  T. 


04 
6i     ^ 


slate 
coal 
slate 
coal 


0 
2 
0 
0 

0   Oi 
0   5 
0   Oj 
4  lOj 


Fire  clay  to  bottom 1 


274 
279 
297 
300 
303 
312 
313 
324 
326 
332 
338 
342 
343 
344 
362 
366 
376 
389 


399 


400 


3 

2  1 

2  I 

5  1-40'  7" 
2  I 

9  J 

6  1 
8  I 
8  i 

8  i-31' 
4  I 

4  I 

9  J 
9 

9  1 

9 

9 


3  J 


1=44'  6" 


In  Bore  Hole  No.  2  the  top  of  the  Uniontozvn  coal  occurs 
at  108'  8"  below  the  base  of  the  Wayneshurg  coal,  or  only  12  feet 
above  the  top  of  this  No.  11  boring,  so  that  the  thick  sandstone 
at  the  top  would  correlate  with  the  Gilboy  sandstone,  just  under 
the  Wayneshurg  coal. 

It  is  well  known  that  in  many  portions  of  the  northern 
Appalachian  field,  especially  in  Ohio  and  Marshall  Counties  of 
West  Virginia,  and  of  Allegany  County,  Maryland,  the  Sezvick- 
ley  coal  is  represented  by  tiuo  coal  beds  separated  by  several  feet 
of  shales.  The  place  where  the  Lower  Sezvickley  belongs  in  this 
No.  11  boring  is  indicated  by  the  Hre  clay  just  over  a  limestone 
at  40  feet  7  inches  below  the  main  Sezvickley  bed  and  75  feet  9 
inches  above  the  Pittsburg  coal. 

In  Bore  Hole  No.  7  of  this  series  on  Ices  Run,  one  mile 
north-west  of  Fairmont,  a  coal  bed,  11  inches  thick,  occurs  at 
this  horizon  45  feet  below  the  base  of  the  main  Sezvickley  and 
72  feet  above  the  top  of  the  Pittsburg  bed.     Also  in  this  same 


680  THE    MONONGAHELA    SERIES. 

(No.  11)  section  there  occurs  another  coal  bed  at  92  feet  -1  inches 
below  the  regular  Uniontozvn  coal  which  J\lr.  Frank  Haas,  As- 
sistant General  Manager  of  the  Fairmont  Coal  Company,  has 
termed  the  Lower  Uniontozcn  coal,  and  it  is  16  inches  thick.  Its 
horizon  is  78  feet  10  inches  above  the  bottom  of  the  Sewick- 
ley  coal,  and  205  feet  8  inches  above  the  bottom  of  the  Pittsburg 
bed.  It  is  possible  that  this  nezv  coal  horizon  in  the  Monon- 
gahela  series  may  exist  in  other  parts  of  the  State,  and  it  may 
have  caused  some  confusion  in  the  correlations. 

The  cores  of  the  Sezvickley  coal  brought  up  by  the  drill  at 
several  localities  in  the  Fairmont  region  were  analyzed  by  Mr. 
Frank  Haas,  formerly  Chief  Chemist  of  the  Fairmont  Coal  Com- 
pany, who  found  the  following  results  at  the  localities  indicated 
below,  all  of  which  are  in  Marion  County : 

ANALYSES  OF  SEWICKLEY  COAL  (HAAS). 

Nos.  Mois.  V.  M.  F.  C.  Ash.  Sul.  Thickness. 

1     1.42  37.37  51.79  9.42  4.33  4'  8'' 

2    1.14  36.62  50.90  11.34  4.52  6  0 

3     1.26  37.24  52.14  9.36  4.60  6  5 

4    1.36  36.40  47.70  14.54  5.34  5  5 

5     1.30  36.70  51.16  9.84  4.10  5  3 

6     1.60  35.20  51.04  12.16  3.0S  5  8 

7     1.54  39.00  48.06  11.40  4.84  6  6 

Average 1.37         36.93         50.40         11.15         4.40         5'        8" 

LOCATION  OF  SAMPLES. 

1.  Bore  Hole  No.  3,  W.  P.  Fortney  tract,  on  Tevebaush  Creek,  El.  864'.3 

A.  T. 

2.  Bore  Hole   No.  4,  C.  Davis   tract,  Jc.    Martins  and  Helens   Run,   El. 

890'.5  A.  T. 

3.  Bore  Hole  No.  6,  Nancy  Martin  tract,  Mill  Fall  Run.  El.  896'.25  A.  T. 

4.  Bore  Hole  No.  7,  Shore  farm,  Ices  Run,  El.  828'.82  A.  T. 

5.  Bore  Hole  No.  8,  Mor.e:an-BillinR\slee  tract.  El.  814'.42  A.  T. 

6.  Bore  Hole  No.  9,  Curtis  Fletcher  tract.  El.  830'. 38  A.  T. 

7.  Bore   Hole   No.    11,  W.    S.    Parish    farm.   Right    Fork   of    Tevebaugh 

Creek,  El.  809'.76  A.  T. 

In  Rorc  Hole  No.  1  of  the  E.  C.  Morgan  tract,  Sycamore 
Fork  of  Helens  Run,  the  Sezvickley  coal  has  an  elevation  of 
954'.  A.  T.  and  is  swollen  into  a  thickness  of  7'  11"  by  3'  6"  of 
shale  occurring  in  three  divisions.  The  coal  analysis  is  as  fol- 
lows according  to  Mr.  Haas: 
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Moisture     1.36 

Volatile    matter 39.08 

Fixed  carbon 48.32 

Ash    11.24 

Total    100.00 

Sulphur 4.96 

In  Bore  Hole  No.  5  on  the  Nancy  Billingsley  tract,  Camp 
Run,  one  mile  west  from  Worthington,  the  Setvickley  coal  has 
an  elevation  of  913'. 77,  but  is  only  4  inches  thick,  since  this  coal 
suddenly  thins  below  commercial  thickness  just  west  from  the 
longitude  of  Worthington. 

Bore  Hole  No.  12  is  on  the  Wm.  F.  Sandy  farm,  Sandys 
Run,  about  one-half  mile  S.  30°  W.  from  Bore  Hole  No.  5,  and 
there  the  Setvickley  coal  has  an  elevation  of  943'.74:  A.  T.  and  is 
only  2'  2"  thick,  of  which  7"  is  limestone,  2"  below  the  top. 

Bore  Hole  No.  10  is  on  the  Jesse  B.  Martin  tract,  Buffalo 
Creek,  two  miles  west  of  Underwood  Station  and  there  the 
Sewickley  coal  has  an  elevation  of  812'.6  A.  T.  at  123'  6"  below 
the  surface,  and  is  5  feet  thick  without  any  parting  slates. 

The  occurrence  of  thin  layers  of  limestone  within  the  body 
of  the  Setvickley  coal,  3"  thick  in  Bore  Hole  No.  7,  4"  thick  in 
.¥0.  II,  and  7"  in  No.  12,  is  of  much  scientific  interest  since  it 
throws  much  light  upon  the  conditions  under  which  this  coal 
deposit  (Setvickley  bed)  accumulated. 

Through  the  courtesy  of  Jos.  E.  Barnes  of  Pittsburg  the 
Survey  has  access  to  another  important  Bore  Hole  record  of  the 
entire  Monongahela  series  put  down  with  core  drill  on  the  Grant 
Stephens  farm.  Long  Drain  Branch  of  Jakes  Run,  near  Moores- 
ville,  Monongalia  County,  18  miles  northward  from  the  locality 
of  Bore  Holes  Nos.  2  and  11,  the  records  of  which  have  already 
been  given  on  pages  676  and  678. 

The  record  of  the  Mooresville  well  as  kept  by  the  driller  for 
the  Uniontown  Drilling  Company,  Mr.  M.  J.  O'Toole,  and  re- 
ported by  Mr.  Barnes,  is  as  follows : 
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Record  of  Diamond  Drill  Test  No.  52  on  the  Grant  Stephens 

Farm,  Long  Drain  Branch  of  Jake's  Run,  One  Mile 

from  Mooresville,  Monongalia  County. 


Thickness. 
Ft.       In. 


Depth. 
Ft.       In. 


Surface     10  0  10  0 

Limestone    u 60  0  70  0 

Sandstone,    Wayneshurg 35  0  105  0 

Coal,   U  'aynesburg 2  6  107  6 

Limestone     78  6  186  0 

Sandy    shales 24  0  210  0 

Lime  and   shale 20  0  230  0 

Sandy    shale 10  0  240  0 

Limestone    16  0  256  0 

Sandstone    13  0  269  0 

Blue    shale 2  0  271  0 

Limestone    25  0  296  0    1^286' 6" 

Blue    shale 2  0  298  0 

Limestone     25  0  323  0 

Shale    3  0  326  0 

Limestone    9  0  335  0 

Blue  shale 8  0  343  0 

Shale    ! 4  0  347  0 

Sandstone,    Sewickley 45  0  392  0 

Sandy    shale 2  0  394  0 

Coal,    Sewickley 7  0  401  0 

Limestone    42  0  443  0    1  4a'    n" 

Limestone  and  shale 6  0  449  0    ^ 

Coal,   Redstone 1  0  450  0 

Limestone    13  0  463  0    1 

Shale    7  0  470  0    | 

Fire    clay 2  0  472  0    }- 27'    6" 

Black    shale 3  0  475  0    | 

Shale    2  6  477  6    J 

Coal,    PitlsUirg 9  9  487  3 

Bottom    0  9  488  0 

The  Monongahela  scries  totals  382  feet  3  inches,  nearly  40 
feet  less  than  the  same  measures  as  shown  in  Bore  Hole  No.  2 
of  the  Fairmont  series. 

These  three  complete  records  given  for  the  Marion  and 
Monongalia  regions  where  the  Monongahela  series  has  its  best 
development  reveal  the  thicknesses  of  the  several  classes  of  de- 
posits in  this  portion  of  the  Appalachian  field.  Separating  these 
deposits  into  four  kinds,  viz,  sandstone,  shale,  coal,  and  limestone, 
we  get  the  following  results  by  adding  to  Bore  Hole  No.  ii  the 
12  feet  of  shales  and  the  Wayneshurg  coal,  missing  from  its  top: 

Shale 

Clav.  Limestone.  Sandstone.  Coal. 

Ft.       In.  Ft.       In.          Ft.     In.  Ft.       In. 

Bore  Hole  No.  2 267         4  74         4             58         2  20         0 

Bore   Hole   No.   11 188         9*  110       10            90         1  24         8i 

Mooresville  Bore  Hole.  68         6  218         6             75         0  20         3 
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In  the  Lambert  shaft  of  the  Frick  Coke  Company,  still  far- 
ther north-eastward,  near  the  Monongahela  River  in  Fayette 
County,  where  the  series  totals  388  feet,  there  is  30  feet  of  coal, 
203  of  limestone,  68  of  sandstone  and  the  remaining  98  feet  is 
shale.  No.  11  Bore  Hole  is  about  three  miles  nearly  due  west 
from  No.  2.  The  results  given  above  show  that  the  thickness 
of  coal  in  the  Monongahela  series  remains  practically  constant  all 
along  the  eastern  border  of  the  field,  being  about  30  feet,  while 
the  limestone  sediments  increase  rapidly  westward  from  the  east- 
ern border  at  the  expense  of  the  shales  and  clays,  and  that  the 
sandy  sediments  do  not  vary  nearly  so  much  in  thickness  as  do 
the  shales  and  limestones. 

The  facts  concerning  the  Sewickley  coal  published  in  V^ol.  II, 
page  158,  give  the  B.  T.  U.  determinations  of  the  Sezvickl'ey  coal 
all  too  low  by  500  to  800  units,  because  they  were  made  with  a 
Calorimeter  that  did  not  give  true  results  and  hence  do  not 
fairly  represent  the  heating  value  of  the  coal,  since  as  may  be 
seen  from  the  analysis  and  B.  T."  U.  of  the  Parker  Run  Coal  and 
Coke  Company's  coal  in  Table  No.  10,  this  coal  is  fully  equal  to 
if  not  even  superior  to  the  Pittsburg  coal  in  calorific  units.  The 
following  quotations  concerning  the  Sezuickley  coal  from  Vol.  II, 
pages  158  and  159,  are  given  here  for  the  convenience  of  the 
reader : 

The  chemica!  character  of  the  Sewickley  coal  is  approximately  shown 
by  the  following  table  of  analyses,  all  of  which  were  made  by  Prof.  B.  H. 
Hite  and  assistants,  except  Nos.  6  and  7,  quoted  from  Hon.  J.  W.  Paul's 
Sewickley  coal  report : 

SEWICKLEY  COAL  ANALYSES. 

Analyses 

Nos.                    Mois.  V.  M.  F.  C.  Ash.  Totals.  Sul.  Phos.     B.T.U. 

1     1.03  35.83  53.93  9.21  100  2.72  0.011          13355 

2     1.64  34.55  51.87  11.94  100  3.59  0.010         12859 

3     1.23  33.23  54.67  10.87  100  1.45  0.008         13417 

4     0.64  34.57  54.22  10.57  100  2.88  0.005          12983 

5     1.25  38.47  51.57  8.71  100  4.62  0.0057       13231 

6     1.13  37.29  49.26  12.32  100  4.91  0.006         12726 

7 1.03  39.90  47.19  11.88  100  4.80        

8     1.40  38.15  49.87  10.58  100  3.47        

9     0.75  34.17  52.24  12.84  100  2.82  0.015         12642 

10     0.76  19.37  69.38  10.49  100  1.73  0.025          ..;.. 


Average 1.13       36.24       51.64       10.99       100       3.47       0.0067       13030 
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LOCATION  OF  MINES  FROM  WHICH  SAMPLES 
WERE  TAKEN. 

1.  Wm.  Baremore  mine,  on  Scotts  Run,  Monongalia  County. 

2.  Wm.  Deets  mine,  on  Scotts  Run,  Monongalia  County. 

3.  C.  C.  Lazell  mine,  on  Robinsons  Run,  Monongalia  County. 

4.  J.  A.  Cox  mine,  Indian  Creek,  Monongalia  County. 

5.  Millard  Boggess  mine,  five-eighths  of   a  mile  above  mouth  of   IMill 

Fall  Run,  Marion  County. 

6.  Chas.  Jackson  mine,  on  Tevebaugh  Run,  Marion  County. 

7.  Mine  on  Tevebaugh  Run,  one  mile  from  West  Fork  River. 

8.  D.  T.  Alartin's  mine,  near  Sturm's  Mills,  on  Little  Bingamon  Creek, 

Marion  County. 

9.  Georges  Creek  Coal  &  Iron  Company's  mine,  Chatham  shaft  No.  2, 

one-fourth  mile  east  of  Farmington,  Marion  County. 
10.     Gas  Coal  mine,  at  Windom,  Mineral  County. 

These  analyses  do  not  fairly  represent  the  coal,  since  all  except  two 
■were  collected  near  the  crop,  and  hence  are  higher  in  both  ash  and  sulphur 
than  would  be  found  under  normal  mining  conditions. 

Making  due  allowance  for  the  crop  coal  character  of  most  of  the 
samples  taken  from  near  the  surface  in  country  banks  (because  the  coal 
has  not  yet  been  mined  on  a  commercial  scale  except  at  the  two  localities 
mentioned,  Fairmont  and  Windom),  it  is  readily  observed  that  the  coal 
will  run  higher  in  Ash  than  the  Pittsburg  by  three  to  four  per  cent.,  and 
probably  one  per  cent,  higher  in  Sulphur,  with  approximately  the  same 
amount  of  Volatile  Matter,  but  less  of  Fixed  Carbon  by  two  to  three  per 
cent.,  w-hile  Moisture  and  Phosphorus  are  nearly  the  same. 

The  open  burning  character  of  the  coal  will  largely  offset  the  greater 
percentage  of  ash  and  sulphur,  so  that  for  steam  and  domestic  uses  this 
coal,  when  mined  in  a  commercial  way,  and  properly  freed  from  slate 
and  bone,  will  not  fall  much  below  the  Pittsburg  coal  in  general  fuel 
results. 

The  high  percentage  of  sulphur  would  appear  to  forbid  its  manu- 
facture into  coke,  unless  crushing  and  washing  should  greatly  reduce  this 
imdesirable  element. 

The  sample  No.  10,  from  Windom,  belonging  as  it  does  in  the  highly 
folded,  and  incipiently  metamorphosed  region  of  the  semi-bituminous 
coals,  near  the  most  eastern  ridge  of  the  Allegheny  Mountain  range,  is 
of  course  much  higher  in  Fixed  Carbon,  and  lower  in  Volatile  Matter, 
than  the  unchanged  coals  west  of  the  Alleghenies,  and  hence  does  not 
properly  belong  in  a  table  of  bituminous  coals. 

Col.  R.  L.  Somerville,  Superintendent  of  the  Georges  Creek 
Coal  and  Iron  Company,  states  that  he  had  a  sample  of  the 
Sewickley  coal  crushed,  washed,  and  coked,  and  that  the  product 
is  most  excellent,  much  of  the  sulphur  disappearing;^  in  the  wash- 
ing as  well  as  in  the  coking  process.  He  thinks  if  properly 
crushed  and  washed  it  will  yield  a  coke  superior  to  the  Pittsburg 
bed  in  the  same  region,  although  it  could  never  he  low  sulphur 
coke. 

For  a  description  and  analyses  of  the  Seunckley  coal  in  Ohio 
County,  see  pages  05  to  08  and  171  to  17n  nf  the  Detailed  County 
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Report  on  Ohio,  Brooke  and  Hancock,  published  by  the  Survey 
in  April,  1907. 

The  Sewickley  sandstone  which  comes  a  few  feet  above  the 
horizon  of  the  Sewickley  coal  is  a  very  massive,  pebbly  rock 
through  many  portions  of  Lewis  and  Gilmer  Counties,  its  top 
coming  130  to  140  feet  above  the  Pittsburg  coal.  Above  the  top 
of  this  Sewickley  sandstone  there  is  a  great  mass  of  red  beds  at 
many  localities  in  Lewis  and  Gilmer  Counties  up  to  the  base  of 
the  great  massive,  pebbly  Wayneshurg  sandstone,  340  feet  higher. 

The  Uniontown  coal  appears  to  have  some  local  importance 
at  several  localities  in  the  State.  It  is  probably  this  bed  instead  of 
the  Wayneshurg  (as  was  formerly  supposed)  which  crops  along 
the  B.  &  O.  R.  R.  between  Long  Run  and  West  Union,  Dodd- 
ridge County,  where  it  was  formerly  mined  for  local  supply  by 
the  farmers,  and  is  about  three  feet  thick.  It  is  probably  this 
same  coal  that  occurs  on  the  land  of  Judge  W.  G.  Bennett  near 
the  mouth  of  Rush  Run,  Lewis  County,  at  about  180  feet  above 
the  Pittsburg  bed,  where  it  is  also  150  feet  below  the  base  of  the 
massive,  pebbly  Wayneshurg  sandstone,  and  is  reported  to  be 
three  feet  thick  with  a  thin  included  slate.  It  is  also  this  coal 
instead  of  the  Waynesburg  that  has  been  mined  near  Tannersville 
in  Gilmer  County,  and  at  several  localities  in  Lewis,  Calhoun  and 
Roaile.  It  varies  from  2^  to  3  feet  in  thickness  and  is  often 
called  the  "Chestnut  Oak"  vein  by  the  farmers. 

THE  WAYNESBURG  COAL. 

The  Monongahela  series  ends  at  the  top  with  a  coal  bed 
(Waynesburg)  which  is  of  economic  value  only  in  Marion,  Mon- 
ongalia, Ohio,  and  some  portions  of  Marshall  and  Wetzel. 

It  is  generally  high  in  ash  and  sulphur,  as  well  as  in  moisture 
and  oxygen,  and  hence  its  calorific  value  is  not  high. 

Where  penetrated  by  the  drill  in  Bore  Hole  No.  3  of  the 
Fairmont  Coal  Company  this  coal  is  6'  5"  thick  separated  into  two 
benches  by  1'  5"  of  fire  clay,  the  upper  one  being  3  feet  thick  and 
the  lower  one  3  feet. 

Mr.  Haas  reports  the  analysis  of  the  core  taken  from  the 
J.  L.  Jonfes  farm,  Little  Mill  Fall  Run,  Marion  County,  as  follows  : 
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Moisture    1.62 

\  olatile    matter 36.60 

Fixed    carbon 50.70 

Ash    11.08 

Total 100.00 

Sulphur    3.48 

The  analysis  of  this  coal  given  in  Vol.  II,  page  147,  from 
Monangalia  County,  probably  does  the  coal  injustice,  as  the  local 
bank  from  which  it  was  taken  was  old,  and  the  coal  probably 
much  weathered,  and  higher  (23.34)  in  ash  than  the  freshly 
mined  coal  would  prove. 

Its  average  composition  in  Ohio  County  as  determined  by 
Hite  and  Patton  is  given  by  Prof.  Grimsley  on  page  173  of  the 
Detailed  Report  on  Ohio,  Brooke  and  Hancock  Counties,  as 
follows : 

Proximate.  Ultimate. 

Fixed    carbon 53.60      Carbon    71.02 

Volatile    matter 32.78       Hydrogen    4.99 

Moisture    2.02       Oxygen     9.77 

Ash 11.60      Nitrogen    1.10 

Sulphur    1.52 

Total 100.00      Ash     11.60 

Sulphur    .  .  .  : 2.43  

Total 100.00 

B.  T.  U 12,654 

Fuel  ratio 1.6 

Carbon-hydrogen  ratio 14.2 

Carbon-oxygen  ratio 7.2 

Average  thickness,  2  feet  6  inches. 

The  Carbon-Ash-Oxygen  ratio,  or  Carbon  divided  by  the 
Ash  plus  the  Oxygen  according  to  the  scheme  for  the  classifica- 
tion of  coals  devised  by  Mr.  David  White  would  give  this  coal  a 
ratio  of  3.32,  and  thus  place  it  among  the  Illinois  and  Indiana 
coals  in  fuel  value. 

THE  AGE  OF  THE  MONONGAHELA  SERIES. 

From  what  has  been  said  on  a  previous  page  concerning  the 
Permo-Carbonifcrous  Ai^e  of  the  main  mass  of  the  Concuiaiis^h 
series,  viz,  that  above  the  Saltzburg  sandstone  dating  from  the 
introduction  of  red  deposits,  it  will  be  rcadilv  perceived  Ihat  the 
writer  rogards  the  Mnnnni^ahela  series  ns  Ihc  closing  stage  of  the 
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Permo-Carboniferous,  connecting  the  latter  with  the  base  of  the 
true  Permian.  Many  of  the  plants  and  insects  of  this  latter 
formation  had  already  appeared  in  the  roof  shales  of  the  Waynes- 
burg  coal  as  described  in  Volume  II,  pages  119-133,  and  hence 
there  can  be  little  doubt  that  this  upper  two-thirds  of  the  Cone- 
maugh  series,  together  with  the  deposits  of  the  Monongahela, 
correlate  in  time  with  the  Permo-Carboniferous  beds  of  Europe. 
Owing  to  the  fact  that  the  Monongahela  limestones  contain  only 
a  fresh  or  slightly  brackish  water  fauna  which  has  never  been 
studied  in  this  country,  there  is  no  method  of  determining  the 
answer  it  would  give  to  the  question  of  age.  But,  since  a  Rep- 
tilian fauna,  with  decided  Permian  affinities,  existed  in  the  Cone- 
maiigh  series  soon  after  the  deposition  of  the  red  beds  began, 
long  ages  before  the  close  of  the  Monongahela  deposition,  700  to 
800  feet  higher,  it  is  quite  probable  that  when  the  Reptilian  fauna 
of  the  Monongahela  series  is  discovered  it  will  hold  types  allied 
more  closely  with  the  Permian,  like  the  fossil  plants  and  insects 
of  the  Cassville  shales  in  the  immediate  roof  of  the  Waynesburg 
coal. 


CHAPTER  IX. 


THE  DUNKARD  CREEK  SERIES. 

PERMIAN,  LOWER  DYAS. 

The  next  overlying'  strata  (Dunkard  Creek  series)  which 
top  out  the  highest  beds  in  the  Appalachian  field  have  been  fully 
described  in  Volume  II,  pages  100  to  123,  inclusive,  and  hence 
as  the  coals  they  hold  are  of  little  present  commercial  importance, 
it  is  not  necessary  to  dwell  upon  them  here,  except  to  call  special 
attention  to  one  or  two  points. 

THE  WAYNESBURG  SANDSTONE. 

This  great  coarse  conglomerate  at  the  base  of  the  Permian 
or  Dunkard  Creek  series  appears  frequently  to  rest  unconform- 
ably  upon  the  underlying  shales.  It  represents  a  great  change  in 
physical  conditions,  and  is  often  a  mere  mass  of  large  quartz  peb- 
bles, and  fragments  eroded  from  underlying  beds.  In  the  sum- 
mit of  the  hill  at  Orlando,  Lewis  County,  the  writer  recently 
detected  a  fossil  shell  among  other  rubbish  held  in  this  coarse 
matrix  which,  although  badly  preserved  and  somewhat  worn 
looks  to  be  of  marine  type  (Brachiopod).  In  any  event,  whether 
this  fossil  be  of  marine,  brackish,  or  fresh  water  origin,  it  points 
to  a  period  of  erosion  and  destruction  of  underlying  deposits 
which  supervened  at  the  beginning  of  the  Permian  or  Dunkard 
Creek  epoch.  This  would  explain  the  appearance  of  character- 
istic Permian  plants  in  the  roof  shales  of  the  Washington  coal, 
100  to  120  feet  above  the  top  of  the  IVaynesburi^  sandstone,  since 
the  "break"  in  the  geologic  record  at  the  top  of  the  Mo)iongahcIa, 
represented  by  this  Wayncsburg  sandstone,  may  have  been  of 
quite  lon^  duration,  although  there  is  little  apparent  discordance 
in  llir-  dip  at   ihr  lino  of  jnnrlion  of  the  hvo  forniations. 
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THE  WASHINGTON  COAL. 

This  is  the  only  coal  bed  in  the  entire  Dwikard  Creek  series 
that  is  ever  likely  to  have  much  economic  value.  True  the 
Wayneshurg  "A"  coal  sometimes  attains  a  thickness  of  3  to  4 
feet  in  Marion,  Harrison,  and  Doddridge  Counties,  but  this  phase 
is  only  local  and  not  of  general  distribution  like  the  Washington 
coal,  90  feet  higher.  The  bed  structure  and  other  characteristics 
of  this  coal  are  described  on  pages  113  to  116,  Volume  II,  and 
an  analysis  of  a  weathered  specimen  of  the  same  from  Pine 
Grove,  Wetzel  County,  on  page  116  shows  the  following  compo- 
sition : 

Moisture    8.46 

Volatile   matter 46.75 

Fixed  carbon 31.66 

Ash 13.13 


Total 100.00 

Sulphur  ; 1.64 

A  sample  of  the  Washington  coal,  collected  by  Professor 
G.  P.  Grimsley  from  the  John  Taggart  local  mine  on  McGraw's 
Run,  near  Valley  Grove,  Ohio  County,  and  analyzed  by  Hite  and 
Patton,  revealed  the  following  composition  as  received  from  the 
mine  :* 

Proximate.  Qltimate. 

Moisture   4.06        Carbon    53.14 

Volatile   matter 27.95        Hydrogen 4.40 

Fixed  carbon 42.39        Oxygen    9.S0 

Ash    . 25.60        Nitrogen 0.86 

Sulphur    6.20 

Total  100.00        Ash    25.60 

Sulphur   9.75  ,  

Phosphorus   0.018  Total   100.00 

Calo.  B.  T  U ■ 10,016 

Calcu.  B.  T.  U 9,952 

Carbon 
Fuel   ratio 1.50 

0+Ash 

This  coal  resembles  in  chemical  composition  the  coals  found 
in  the  Permian  beds  of  the  States  of  Santa  Catharina  and  Rio 
Grande  do  Sul,  Brazil,  as  may  be  seen  by  the  following  analysis 
of  the  Brazilian  coal  from  S.  Jeronimo,  Rio  Grande  do  Sul,  made 


-Detailed  County  Report,  Ohio,  Brooke,  and  Hancock,  p.  166. 
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in  the  U.  S.  G.  S.  Fuel  Testing  Plant  at  St.  Louis,  in  connection 
with  Boiler  Test  No.  172 : 

Proximate.  Ultimate. 

Moisture    10.92      Carbon    56.70 

Volatile   matter 27.06      Hydrogen   3.71 

Fixed   carbon 37.49*      Oxygen    8.08 

Ash   24..53       Nitrogen    0.95 

Sulphur    3.02 

Total 100.00      Ash    27.54 

Sulphur    2.69 


Total   100.00 

Carbon 

Fuel  ratio 1.59 

0+Ash 

a  very  close  approximation  to  the  fuel  rating-  (1.50)  of  the 
Washington  coal  as  given'  from  the  analysis  of  the  coal  at  the 
John  Taggart  mine  in  Ohio  Count3^  . 

The  fuel  in  this  Washington  coal  bed  is  not  now  of  com- 
mercial value,  since  its  impurities  are  too  high,  except  in  a  few 
inches  (12"-18")  near  its  base,  but  as  it  will  average  4  to  6 
feet  in  thickness  over  a  wide  area  (Monongalia,  Marion,  Wetzel, 
Marshall,  Tyler,  Harrison,  and  Doddridge)  of  the  State,  it  holds 
a  large  tonnage  of  low  grade  coal  which  in  the  not  distant  future 
will  prove  quite  valuable  in  the  manufacture  of  producer  gas  for 
gas  engines. 

The  remaining  coals  of  the  Dnnkard  Creek  series,  the  Jolly- 
town,  Dunkard,  Nineveh,  etc.,  are  all  thin  and  can  never  be  of 
commercial  importance  since  none  of  them  exceeds  12  to  18 
inches  in  thickness  over  any  considerable  area. 


CHAPTER  X. 


STATISTICS  OF  COAL  PRODUCTION,  QUANTITY  OF 
GOAL  IN  THE  STATE,  ETC. 

The  annual  growth  of  coal  production  in  West  Virginia  has 
been  constant  and  rapid  ever  since  1873,  the  first  year  for  which 
exact  statistics  are  available,  except  in  one  or  two  years  when 
prolonged  strikes  interfered  with  natural  conditions.  In  1873 
the  production  of  coal  in  many  States  surpassed  that  of  West 
Virginia,  but  she  has  gradually  forged  to  the  front  until  now 
only  Pennsylvania  maintains  a  certain  supremacy.  The  contest 
between  Illinois  and  West  Virginia  has  been  a  drawn  battle  for 
the  last  two  years,  West  Virginia  having  displaced  Illinois  for 
second  place  in  1906,  and  then  retiring  in  favor  of  Illinois  in 
1907.  The  follpwing  table  tells  the  story  of  West  Virginia's 
growth  in  coal  production : 

COAL  PRODUCTION  OF  WEST  VIRGINIA  SINCE  1873. 

(Short  Tons.) 


Year.  Quantity. 

1873  672,000 

1574  1,120,000 

1575  1,120,000 

1876  896,000 

1877  1,120,000 

1878  1,120,000 

1879  1,400,000 

1880  1,568,000 

1881  1,680,000 

1882  2,240,000 

1883  2,335,833 

1884  3,360,000 

1885  3,369,062 

1886 4,005,796 

1887  4,881,620 

1883  5,498,800 

1889 6,231,880 

1890  7,394,654 


Year.  Quantity. 

1891 9,220,665 

1892 9,738,755 

1893 10,708,-578 

1894 11,627,757 

1895 11,387,961 

1896 12,876,296 

1897 14,248,159 

1898 16,700,999 

1899 19,252,995 

1900 22,647,207 

1901 24,068,402 

1902 24,570,826 

1903 . : 29,337,241 

1904 32,406,752 

1905 37,791,580 

1906 43,290,350 

1907 48,091,583 


From  this  table  it  will  be  perceived  that  the  rate  of  increase 
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in  the  last  six  years  has  been  enormous,  averaging  nearly 
■i,000,000  short  tons  a  year.  Should  this  rate  continue,  the  pro- 
duction would  pass  the  100,000,000  mark  by  the  close  of  1920. 

HOW  MUCH  COMMERCIAL  COAL  HAS 
WEST  VIRGINIA? 

The  following  is  a  list  of  the  counties  of  the  State  with  a 
rough  estimate  of  their  areas  that  are  underlaid  by  good  com- 
mercial coal : 

Coal  Area 
Sq.  Miles 

Barbour     300 

Berkele}',  a  little  impure  anthracite 000 

Boone    600 

Braxton   . : 310 

Brooke     75 

Cabell 20 

Calhoun    ' 10 

Clay    195 

Doddridge     30 

Fayette 700 

Gilmer    100 

Grant lOq^ 

Greenbrier    100 

Hampshire    000 

Plancock    - 75 

Hardv    000 

Harrison     .' 300 

Jackson    20 

Jefferson     000 

Kanawha 640 

Lewis 200 

Lincoln     400 

Logan     400 

Marion    250 

Marshall    240 

Mason 30 

Mercer    80 

Mineral     60 

Mingo     3.50 

Monongalia    300 

Monroe    000 

Morgan,  a  little  impure  antln-acitc 000 

McDowell 700 

Nicholas    500 

Ohio     1 20 

Pendleton     000 

Pleasants     10 

Pocahontas    25 

Preston    350 

Putnam     20 

Raleigh     480 

Randolph    100 
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Coal  Area 

Sq.  Miles 

Ritchie    10 

Roane    20 

Summers    20 

Taylor    100 

Tucker 50 

Tyler   50 

Upshur 150 

Wayne 150 

Webster    • 150 

Wetzel     200 

Wirt 10 

Wood    10 

Wyoming 500 

Total 9,500  square  miles=6,080,000  acres 

If  we  estimate  the  total  available  good  coal  in  this  area  that 
can  be  recovered  under  commercial  conditions  at  10,000  tons  to 
the  acre  we  will  certainly  have  included  all  of  it  and  probably 
more.  This  estimate  would  yield  60,800,000,000  tons  as  the 
available  quantity  of  good  commercial  coal  that  can  be  procured 
from  surface  and  shaft  mines  from  every  portion  of  the  State. 
The  average  of  10,000  tons  to  the  acre  will,  of  course,  be  much 
exceeded  in  some  special  areas,  but  it  will  not  be  equaled  in  other 
large  ones,  so  that  it  is  probably  not  an  underestimate.  Then, 
too,  some  counties,  like  Calhoun,  Jackson,  Ritchie,  Wood,  Wirt, 
Pleasants,  etc.,  have  been  given  credit  for  small  coal  areas,  while 
the  fact  of  the  matter  is  they  may  not  have  any  worth  mention- 
ing, if  the  drill  of  the  petroleum  seeker  counts  for  anything. 
Hence  it  is  safe  to  conclude  that  West  Virginia  will  produce 
somewhere  between  50  and  60  billion  (short)  tons  of  com- 
mercial coal,  and  probably  one-third  as  much  more,  or  20 
hillion  tons,  of  impure  and  bony  coal  of  practically  the  same 
grade  in  calorific  value  as  that  shown  by  the  anyalsis  of  the 
Washington  coal  on  page  689.  This  grade  of  fuel  is,  of  course, 
not  now  marketable,  since  its  heat  units  can  best  be  rendered 
available  through  the  agency  of  producer  gas  and  the  gas  engine, 
which  have  not  yet  come  into  general  use,  although  each  ton  of 
this  impure  coal  when  so  utilized  will  produce  more  power,  ac- 
cording to  the  determinations  of  the  Technologic  Branch  of  the 
United  States  Geological  Survey,  than  a  ton  of  the  purest  New 
River  or  Pocahontas  coal,  when  the  steam  engine  is  the  agency 
of  conversion. 


094  STATISTICS    OF    COAL    PRODUCTION, 

When  our  best  coals  become  more  expensive  to  win,  the 
State  will  have  a  large  reserve  of  these  poorer  grades  oi  fuel 
which  will  doubtless  then  be  utilized  for  power  and  thus  greatly 
prolong  the  life  of  West  Virginia's  coal  fields,  since,  as  may  be 
observed  from  the  details  given  in  this  volume,  there  is  a  large 
amount  of  impure  coal  so  interstratified  with  the  purer  layers 
in  nearly  every  mine,  that  its  precious  carbon  is  now  utterly  lost, 
because  there  is  no  market  for  impure  coals. 

CLASSIFICATION  OF  COAL. 

There  have  been  several  methods  and  schemes  proposed  for 
determining  the  rank  and  grade  to  which  the  .several  coals  of 
any  State  or  district  could  be  assigned.  The  only  one  of  these 
methods  that  appears  to  give  promise  of  certain  and  valuable 
results  is  that  recently  proposed  by  Mr.  David  White  of  the 
National  Museum,  and  the  United  States  Geological  Survey, 
who  finds  that,  curiously  enough,  the  Oxygen  in  coal  has  been 
partially  overlooked  as  an  impurity,  while  in  reality  it  has  about 
the  same  deteriorating  effect  on  the  calorific  efficiency  of  a  coal  as 

Carbon 

ash;  hence  Mr.  White  has  proposed  the  formula  of  — ' 

Oxygen-)- Ash 
as  giving  a  quotient  which  can  be  relied  upon  in  assigning  most 
coals  to  their  relative  grade  and  efficiency.*  The  highest  average 
of  any  of  the  West  Virginia  coals  in  heat  u-nits,  as  shown  by  the 
analyses  and  heat  determinations  published  in  the  preceding- 
pages,  is  that  of  the  Davy  (Seivell)  coal  of  Tug  River  in 
McDowell  County,  shown  in  Table  No.  2,  page  214,  in  which 
the  average  of  six  samples,  with  moisture  as  received  from 
the  mines,  gives  15,344  B.  T.  U.,  as  determined  by  Williams' 
improved  calorimeter,  or  15,039  B.  T.  U.,  as  calculated  from 
the  ultimate  analyses.  Mr.  White's  formula  for  this  coal  gives 
85.fi7 

— ^11.25  as  the  relative  rank  of  West  Virginia's  highest 

4.n4-f-2.99 

grade  of  fuel,  which  is  probably  not  exceeded  by  that  of  any 


♦—See  "Science",  N.   S.,  Vol.  XXVTI,  No.  692,  papcs  r)37-538,  April 
13,  1908. 
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other  bituminous  coal  bed  in  the  world.  Between  these  two 
grades  of  fuel,  the  one  (Washington  coal)  represented  by  a  rank 
of  1.50  as  its  poorest  coal,  and  the  other  (Davy  [Sewell]  coal) 
of  Tug  River  by  11.35  as  its  best  fuel,  West  Virginia  has  coal 
of  every  grade,  although  as  may  be  observed  from  the  tables  of 
analyses  the  most  of  it  approaches  or  exceeds  14,000  B.  T.  U. 
in  calorific  value. 
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of  Coal 255-6 

Chemical  Changes 653 

Chemistry  of  the  Coal 386-91 

Cherry  River  Boom  &  Lum.  Co.221 
Chesapeake  &  Ohio  Railway. .  .265 
Chesapeake  Mining  Co. 

Mine  No.  2 394,  467 

Cheuvront,  J.  B 662-3 

Chief  ton  Mine 643,  647 

Clarion  Coal 598 

Clark  &  Krebs 222 

Clendenin  Mine 529 

Clovis,  W.  J.,  Mine 645 

Coals. 

Alma  (Peerless?) 404,  410 

Bakerstown 608,  624-30,  668 

Beckley 168,   186-95 

Brush  Creek 638 

Buffalo  Creek    (Coalburg) .  .410 

Campbells  Creek  Seam 395-8 

Cedar  Grove 423-4 

Clarion   598 

Coalburg.  .410,  452-3,  455,  467-8 

Davis  531 

Davy-Sewell  216 

Eagle. 336-8,  344,  347-8 

Elk    Lick 668 

Fire  Creek 168.  182-3 

Island  Creek  Seam 387-92 

Little  Eagle 347 

Lower  Freeport 603-5 

Lower   Kittanning 490-500, 

502-13,  521-5,  527-8,  529,  531 

Lower  War  Eagle 326-7 

Mason 499-500, 

.502-13,   521-5,  .527-8,  .531 

Middle  War  Eagle 347 

North   Coalburg 499-.500, 

502-13,  521-5,  527-8,  529,  531 

No.  2  Gas 

355-6.  313-6,  387-97,   400-1 

No.  5  Block 499-500, 

502-13,  521-5,  .527-8,  .529-31 
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Pittsburg. .  .641-50,  652-60,  666-8 

Pocahontas  No.  3 

145-7,  155,  158-9,  167 

Pocahontas  No.  4 167,  176-7 

Pocahontas  No.  6 170 

Pocahontas-New  River- 

Gauley 258-9,   265-6 

Powellton 348 

Powellton  Four  Foot  Seam .  392-3 

Redstone 668-70 

Roaring  Creek 499-500, 

502-13,    521-5,    527-8,    529,    531 
Sewell 

211-17,  220-7,  230-2,  234-6,  239 

Sewickley 668,  680-1,  683-4 

Stockton-Lewiston    Coal    on 

Tug  River 420 

Thacker    408-10 

Upper  Freeport 

583-6,  594-5,  597-609,  612,  615-16 

Upper  Kittanning 577 

Upper  War  Eagle 347 

War  Creek 216 

Washington 689-90 

Waynesburg   686 

Welch 216,  245 

West  Virginia  No.  10 173-4 

Winifrede 433,  442 

Coal  &  Iron  Railway 226 

Coalburg  Coal. 410,  452-3,  455,  467-8 
Coalburg  Col.  Co.,  Mine  No.  2.453 
Coaldale  C.  &  C.  Co 145-9 

Coke  made  from  the  following 
coals: 

Eagle 345 

Fire  Creek   (Quinnimont)  .183-5 
Lower   Kittanning. .  .501,  515-17 

No.  2  Gas 366-7 

Pocahontas  No.  3 147-9,  155 

Pocahontas  No.  4 166 

Quinnimont   (Fire  Creek). 183-5 

Sewell 214 

Sewickley    684 

Upper  Kittanning 586 

West  Virginia  No.  10 174 

Winnifrede  Coal  Bed 442 

Collins  Col.  Co 255 

Colonial   Mine 647 

Columbia  Iron  Co 441-2 

Columbia  Mine 394,  644,  647 

Columbus  Coal  Co 394 

Columbus  Iron  &  Steel  Co.... 394 
Comparison  of  Analyses.  .213,  265 

Condon  C.  &  C.Co 517 

Conemaugh   Series 626-7 

Conn.  Basin  Coke  Co 530,  584 


PAGES. 

Cook,  Oliver,  bank 554 

Cook  &  Sons 

Cook   Mine 211-13 

Cooke  C.  &  C.  Co. 

Mine  No.  1 644 

Cora  C.  &  C.  Co 395 

Corinth  Mine 505-6 

Cork  Mine 644 

Cosmopolitan  C.  &  C.  Co 6G8 

Cox,  J.  A.,  Mine 683 

Cranberry  Fuel  Co. 

Skelton  Drift 215 

Cranberry  Shaft  Mine   215 

Croft  &  Evans .394 

Cromer,  Mr. 

Prospects  No.  1-11 229-234 

Crowell   &  Peck 388 

Crown  Hill  Coal  Co 423 

Crozier  C.  &  C.  Co 145-9 

Culross  Coal  Co 4 J  0 

Cumberland  Coal  Co 500 

Cunnard  Coal  Co. 

Cunnard  Mine 211-12 


D 


680 
531 


Davis,  C,  tract 

Davis  Coal 

Davis  C.  &  C.  Co. 

Hampshire  Mine 505 

Henry  Shaft 501-2 

Mine  No.  1,  coal 499-500 

Mine  No.  1,  coke 501 

Mine  No.  2,  coal 499-500 

Mine  No.  2,  coke 501 

Mine  No.  3,  coal 499-500 

Mine  No.  3,  coke 501 

Mine  No.  10 668 

Mine  No.  11 668 

Mine  No.  14 530 

Mine  No.  19 529 

Mine  No.  20 530 

Mine  No.  50 668 

Mine  No.  51 668 

Davis  Col.  Co 513,  626,  666-7 

Davis-Gordon  Co 528 

Davis,  H.  G.,  Mine  No.  12.. 238-9 

Davis,  H.  H 523-4 

Davis,  T.  B.,  Mine 644 

Davy-Sewell  Coal 216 

Dawson,  W.  M.  0 593-5 

Deets,  William,  Mine 684 

Deitz  Col.  Co 394,  468 

Derryhale  Mine 211-213 

Despard   Mine 644 

Detroit  Mine 347 

Digby  Mine 365 

d'Invilliers,  Mr.255-6,  265-6,    386-93 
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d'Invilliers,  Mr 395,  424,  428 

Dixie  ]\Iine 644,  647 

Dixon-Pocahontas  Fuel  Co. . .  .167 

Dolan,  Jackson,  [Mine 399 

Dorfee  Coal  Alining  Co. 441-2,  468 

Dorfee  Knob  section 442 

Dorothy  Aline 348,  468 

Douglas  Coal  Co 168 

Draper  C.  &  C.  Co 348 

No.    20 561 

Dry  Branch  Coal  Co 433 

Dubree    Aline 211-12 

Dunglen  Coal  Co 215 

Dunloop  C.  &  C.  Co 211-13 

E 

Eagle  Coal 336-8,  344,  347-8 

East  Bank  Coal  Co 423 

East  Bank  ovens 366 

East  Lynn  Coal  Co 530 

Echo  C.  &  C.  Co 182-3 

Edgewater  Aline 366 

Edmonds,  R.  W 

211,  213,  364,  366,  433,  547 

Edwards,  W.  H 225 

Ehlen  Aline 644,  647 

Elk  Coal  Co 531 

Elkhorn  C.  &  C.  Co l-t5-8 

Elkins  C.  &  C.  Co. 

Bakerstown  Aline 627 

Bretz  Aline  No.  2 585 

Bretz  Aline  No.  4 530 

Fulmer  Aline  No.  5 668 

Richard  Aline  No.  1 530 

Elkins,  Davis 626-7 

Elk  Eick  Coal  Co 668 

Elk  Ridtre  C.  &  C.  Co 145-9 

Elk  Ridge  Aline  No.  1 348 

Elk  Ridge  Aline  No.  2 348 

Ellis  ATine.... 645 

Elm  Grove  Aline 643 

Empire  C.  &  C  Co 145-6 

Ensminper,  John 517 

Enterprise  Mine 643,  647 

Ephraims  Creek  C.  &  C.  Co. .  .182 

Equitable  Coal  Co 453 

Eric  ATine 644 

Ethel  Coal  Co .195 

Eurrka  C.  ^  C.  Co 145-9 

Eureka  Col.  Co 530 

Fnr'kn  AHnP 365 

F 

Fairmont  Coal  Co 646,  680-1 

Fairmore   Mine 611 

Farnuni  Alinc 611,  617 


-(Continued.) 
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Fayette  Aline 265 

Federal  Aline 646 

Fire  Creek  Coal 168,  182-3 

Fire  Creek  Coke 183,  185 

Fire  Creek  C.  &  C.  Co 182-3 

Fisher,  Wm 343-4 

Fishing  Hawk  Bed 226-7 

Foreman,  R.  C,  farm 599 

Fort  Branch  Coal  Co 395 

Fort  Defiance  C.  &  C.  Co 394 

Foster  Aline 644 

Fortney,  W.  P.,  tract 680 

Froehling  &  Robertson 344 

Fuel  Ratio 659 

G 

Gage  Aline,  Coal 529 

Coke 517 

Gale,  Frank  P 595 

Gale,  Harrison,  farm 608-9 

Gale,  Levi,  farm 609 

Gamoca   Coal   Co 394,  468 

Garlow  Aline 643 

Gas  Coal  Aline 684 

Gaston  Aline 643,  646 

Gauley  Coals 213 

Gauley  Con.  Coal  Co 467 

Gauley  Alt.  C.  &  C.  Co 366 

Gay  C.  &  C.  Co 395 

Georges  Cr.  C.  &  L  Co. .  .666,  684 

Gilchrist  Aline 643 

Gilliam  C.  &  C.  Co 145-8 

Glade  .Run  C.  &  C.  Co 529 

Gleason  C.  &  C.  Co 529 

Glen  Alum  Coal  Co 409 

Glendale  Aline 643 

Glenn  Falls  Aline 644,  647 

Globe  Aline 644,  647 

Goodwill  C.  &  C.  Co 145-9 

Graham  ATines 215,  547 

Grape  Vine  Coal  Co 409 

Great  Kanawha  Coal  Co 365 

Greenbrier  C.  &  C.  Co 145-8 

Greenbrier  ATine 394 

Greenwood  C.  Sz  C.  Co 182-3 

Groves,  Joab,  farm 607 

Grose  ATine  Nos.  1  and  2.347,  348 
Gypsy   ATine 647 

H 

Haas.  Frnnk...64  6.  6.50.  680.  685-6 
Unas.  Frank,  Tables  T-IX.. 6.52-659 

TTall,  J.  AT 668 

TTalstcad,   Squire 224-5 

Hampshire  Alinc 505 

Harbert    ATine 647 
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Harewood  Mine,  C.  and  C... 365-6 

Harlem    Coal 637-S 

Harris,  John  T 660 

Hart,  Hon.  Charles 521 

Hartford   Mine 645 

Hartman,   McClellan,   farm . .  601-2 

Harvey  C.  &  C.  Co 211-13 

Hatfield  Colliery   Co 410 

Heckmer,  George  A 523 

Hemphill   Mine. 216 

Herbert    Collieries 348 

Hiawatha  C.  &  C.  Co 167 

Hickory  Camp  Mine 348 

Highland  Mine 643-4,  647 

Highland,  or  Ocean  Aline 644 

Hill,  John  W 265 

Hitchcock  &  Lord 649 

Holley  &  Steph'n  C.  &  C.  Co.. 453 

Home    Mine 216 

Hope  Mine 645 

Housted  C.  &  C.  Co 145-6 

Houston  C.  &  C.  Co 147-8 

Howard  Collieries  Co 410 

Hughes  Creek  Coal  Co 453 

Hutchinson    Mine 643,  647 

Imo  Mine  No.  1 216 

Imperial   Colliery   Co 347-8 

Impurities    in    Coal 657 

Indian  Ridge  C.  &  C.  Co....  145-8 
Interpretation  of  a  Coal 

Analysis   652 

Interstate    Mine 644,  647 

d'Invilliers,  Mr.  E.  V 

255-6,  265-6,  386-93,  395,  524,  428 

Iron   655-6 

Island   Creek   Seam 387-92 

J 

Jackson,  Charles 684 

Jackson  Furnace  Mine 645 

Jackson,  J.  W.,  farm 602 

Jacksonville  C.  &  C.  Co 668 

Jane  Lew  C.  &  C.  Co 668 

Jasper   Stone   Mine ....643 

Jed  C.  &  C.  Co ..167 

Jefferson,   George 605-6 

Jenkins,    Foreman,    farm 609 

Jewett,  Bigelow  &  B.  Col.  Co.. 216 

Jochlum   Mine 643 

Johnson,   W.  R 365,   527-8 

Jones,  J.  L.,-  farm 685-6 

Junior   Coal    Co 510-511 
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K 


Kanaw.  &  Hock.  C.  &  C.  Co. 365-6 

Kanawha  Gas  Coal  Co 366 

Kanawha    ovens ':  . . .  366 

Keeney's   Creek  Mine 211-12 

Kentucky  Coal  &  Lumber  Co.. 467 

Kelly's  Creek  Mine 423 

Keystone  C.  &  C.  Co 145-8 

Killside  Mine 211-12 

Kimberly   Mine 394 

Kimble    Bros 520-1 

King    Mine .643 

King,  Thurm.,  farm.  .599-600,  609 

Kirback,   O.    C ..265 

Klondike    Mine 645 

Knickerbocker   Mine 468 

Knowlton,   J.   W 523 

Koontz,  L.  V.  &  Bros 529 


Lanark  Mine  No.  3 215 

Laurel  Coal   Co 506 

Laurel  Creek   Coal    Co 182 

Lazell,   C.  C,  Mine 683 

Lemont  Mining  Co 453 

Lick  Fork  Mine 409 

Lingo-Hocken    Coal   Co 410 

Listen,    Jehu,    farm 602 

Little  Eagle  Coal 347 

Location,  No.  2  Gas  Coal 

Mines 364,    396-7 

Location  of   Samples 212-13, 

365-6,  396-7,  410-11,  429,  530 

Logan    Coal    Co 395,  409 

Logan  Consol.  Coal  Co 408-9 

Logan  Mine 409 

Long   Acre   Mine 365 

Longdale  Iron  Co 211-13 

Lord  &  Hitchcock 649 

Louisville  C.  &  C.  Co 145-9 

Loup  Creek  Col.  Co 344-8,  394 

Low  Moor  Iron  Co.. .  .211-12,  215 

Lower  Freeport    Coal . , 603-5 

Lower  Kittanning   Coal 

499-500,  502-13,  521-5,  527-8-9-31 

Lower  War  Eagle  Coal 326-7 

Luke,  David  L 226 

Luther    Mine 646 

Lydia    Mine 644 

Lynchburg  C.  &  C.   Co 145-8 

Lvnchburg  Colliery  Co 409 

Lynch    Mine 644,    647 

Lynn  C.  &  C.  Co 409 
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M 

:\Iabscott  C.  &  C.  Co 316 

jMajestic  Colliery  Co 347 

2\Ialone,  L.  L 646 

J\Ianakee,  N.  H 404 

IManchester  Mine 643 

IMargaret  Mining  Co 347 

Marion  Mine 643 

j\Iarion  Timbering  Co 410 

^Maritime    INIine .408 

[Marmet  Coal  Co 356 

jNIars  Branch  Coal   Co 215 

Martin,  D.  T 6S4 

Martin,  George,  farm 606 

IMartin,  Jackson 606-7 

Martin,  Nancy,   tract 680 

Martin,  Newton,   farm 601 

Marvin   Coal   Co 410 

Maryland  Steel  Co 213 

Mason   Coal 

499-500.  502-13,   521-5,  527-8,  531 

]\Iason  City  Mine / 645 

Masteller  Coal  Co. 529 

Mate  Creek  Coal  Co 410 

Mathews,  Alexander 225 

Maulsby  Mine 647 

Meadow   Brook   Mine 644,  647 

Meadow  Fork  Coal  Co 215 

:\Iecca    Mine 394,  530 

Melrose    Mine 644,  647 

Mephisto   Mine 347 

Merrimac  Coal  Co 410 

Metheny,    Silas,   farm 610 

Middleton    Mine 643,  647 

Middle  War  Eagle  Coal 347 

Midland  C.  &  C.  Co... 516,  529-30 

Mile  Branch  Coal  Co 423 

Miller  C.  &  C.  Co 517,  529 

Mill  Creek  C.  &  C.  Co H5-9 

Mingo  Block  Coal  Co 

410,  420,  474-5 

Minpo  Mining   Co 404 

Mohawk  C.  &  C.   Co 347 

Monitor  C.  &  C.  Co 395 

Monongah  Mines  Nos.  2-6.. 613-7 

Montana  Mine 643,  6-16 

Montgomery  Coal   Co 468 

Morgan,  E.  C,  tract 680 

^Tn^^i<^  Creek  Coal  Co -168 

Morton    Mine 338,  347 

Monndsville    Mine 643 

Mt.  Carbon   Sod  ion 526-7 

Mt.  Carmcl  Mine 467 

Mtirray  Mine 613,  616 
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Mc 

McCreath,  A.  S 

213,  256,  336,  354,  389,  395,  424,  428 
McCreath  &  Sons,  Messrs.  A.  S.  ■ 

387,  392-3,   557-63 

McDowell  Coals 213 

McDowell  C.  &  C.  Co 145-8 

McDonald  Colliery  Co 211-13 

McKell  C.  &  C.  Co 211-15,  547 

McKissic    Bank 521-2 

I^IcKinley   Mine 643 

N 

National    Mine 365,  467 

New  Castle  Mine 645 

New  Cedar  Grove  C.  &  B.  Co. 453 

New  Creek  Mine 529 

New  Dominion  Lumber  Co . . .  400 
New  England  Gas  &  Coke  Co. 666 

New  England  Mine 643,  646 

Newlvn    Coal    Co ...168 

New  River  &  Poc.  C.  &  C.  Co .  155 
New  River  Poc.  Con.  C.  &  C. 

Co 155,   167 

New  River  Colliery   Co 182 

New  River  Consol.  Coal   Co.. 265 

New  River  Fuel  Co 215 

New  River   Mining  Co., 

Elmo   Mine 211-12 

New  River-Poc.   Col.    Co 168 

New  River  Smokeless  C.  &  C. 

Co 215 

New  River  Valley  Coal  Co. ...215 
New  Sugar  Camp  Mine. ..  .211-12 

New  York    Mine 644 

Nichol  Collierv  Co 215 

Norfolk  C.  &  C.  Co 1^5-7,  9 

North  Coallmrg  Coal 

499-500,  .-,02-13,   521-5.  527-S,  ,531 

North   Horton   Mine 453 

Nuckolls  Mine 394 

No.  2  Gas  Coal 

35.5-6,   313-6,  387-97,  400-1 
No.  5  Block  Coal '199-500, 

502-13,    521-5,   527-8,    529-30,    531 

Nutt,  George,  Mine. 645 

Nnltallburg  C.  &  C.  Co.... 211-12 

o 

Oakland  C.  .'t  C.  Co 50.5-6 

Oakley    Mine 453 

Oak  wood  Shaft  Mine 215 

Ocean   Mine 647 

Ocean,  or  Highland,  Mine  No. 
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Odd  Coal  Co 395 

O'Donnell    Mine 646 

Olcott  Coal  &  Iron  Co 468 

O'Neil  Mine  Nos.  1  and  2.644,  647 

Opekiska    Mine 643 

Openings  Nos.  1-33, 

Upper  Freeport  Coal 597-609 

Oregon  Coal  Co 216 

Oswald  Mine 215 


P 


Page  C.  &  C.   Co 167 

Paint  Cr.  Col.   Co.. 338,  347-8,  394 

Panda   Coal   Co 216 

Pappoose   ]\'Iine 347 

Parish,  W.  S.,  farm 680 

Parker  Run  C.  &  C.  Co 608 

Parral  Shaft  Mine 215 

Pawama  C.  &  C.   Co 167 

Pawnee  Coal  Co 453,  471 

Payne,  Dr.  H.  M 420 

Peck  &   Crowell 388 

Peerless  C.  &  C.  Co 145-8 

Pennois    Mine 643 

Penna.  Coal  &  Mining  Co 529 

Penna.  Consol.    Coal   Co 668 

Perry  Mine  No.  1 644 

Philippi  Coal  Mining  Co 507 

Phosphoric  Acid 656-7 

Pickens,    James 401 

Piedmont  Colliery  Co 167 

Piedmont  &  Potomac  Coal  Co. 504 

Piney  C.  &  C.  Co ..168 

Piney   Seam 176 

Pinnickinnick   Mine 644,   647 

Pittsb'g  Coal. 641-50,  652-60,  666-8 

Plymouth  Mine 645 

Pocahontas  Coal  Co 216 

Pocahontas  Coals : 

No.  3 145-7,  155,  158-9  167 

No.  4 167,  176-7 

No.  6 170 

Pocahontas  Coke : 

No.  3 147-9,  155 

No.  4 166 

Pocahontas   Col.   Co 147-9 

Poc.-N.  R.-Gaul.  Coal. 258-9,  265-6 

Post.  G.  L 626 

Powellton   Coal 348 

Powellton  Four  Foot  Seam.  .392-3 

Price  Hill  Fuel  Co 215 

Pringle  Run  Coal  Field 594-5 

Prosoect   Shaft   Mine 215 

Prudence  C.  &  C.  Co 211-13 

Prudential  Coal  &  Mining  Co. 394 
Pulaski  C.  '&  C.  Co 145-6 
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Putney  Mine  No.  3 530 

Q 

Quarrier  Mine 211-12 

Queen,    P 520-1 

Quincy  Coal  Co 453 

Quinnimont  (Fire  Creek)  Coal 

and   Coke 183,  185 

Quinnimont  Coal   Co 182-3 

R 

Radabaugh,  James,  farm 609 

Raleigh  C.  &  C.  Co 168,  216 

Raven  Mine 366,  467 

Raymond  City  Mine 645 

Red  Jacket   Mine 409 

Red  Rock  Fuel  Co 668 

Redstone  Coal 668-70 

Reese,  F.  P 512 

Rend,  W.  P .^.182,   211-12 

Report  of  E.  V.  d'Invilliers. 386-93 
Report  of  Ray  V.  Hennen. . .  .595 

Republic  Coal  Co 394 

Rex  C.  &  C.  Co 395 

Rejaiolds  Black  Band  Coal  Co. 468 

Reynoldsville    Mine 644 

Richards    Mine 530 

Richland  Mine 643 

Ringer,  Elias,   farm 604-5 

Ringer,   Joseph,   farm 604 

Riverdale    Mine 643,  647 

Roanoke  C.  &  C  Co 145-8 

Roaring  Creek  Coal 499-500, 

502-13,  521-5,  527-8,  529,  531 

Robins  Coal  Co 182 

Robinson    Coal   Co 423 

Rochester  Coal  Co 467 

Rolf t  C.  &  C.  Co 145-8 

Rooney,  James,  Mine 645 

Rosemont   Mine 644,  647 

Royal  C.  &  C.  Co 183 

s 

St.  Clair  C.  &  _C.  Co 366 

Samples,  Location  of 212-13, 

365-6,  396-7,  410-11,  429,  530 

Sand  Lick  Mine 644 

Sanders,   J.   W 626-7 

Saxman,  E.  R,  C.  &  C.  Co.... 220 

Scott,  B.  S 400-1 

Scott,    Cvrus  E 626,  667 

Scott  Mine 467 

Scranton    Mine 467 

Semet-Solvay   Co 389 

Sewell    Coal. 

211-12,   220-7,   230-2,   234-6,   239 
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Sewell  Coke '. 214 

Sewell  Knob  Mine 215 

Sewell  I\line. . .'. 215 

Sewickley  Coal... 668,  680-1,  683-4 
Shaft  Mine  nr.  Fairmont. 643,  646 

Shamokin  C.  &  C.  Co 145-8 

Shawnee  C.  &  C.  Co 145-9 

Sherwood    Mine 215 

Shore  farm 680 

Silica  and  Alumina 656 

Sines,   Thomas,    farm 603 

Skelton  Drift  Mine 215 

Slab  Fork  Coal  Co 168 

Slick  Rock  Coal  Co ., 216 

Smith  Coal  Co 503-4 

Smith,  Joseph,    farm 602-3 

Smith   Seam ■ 245 
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